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SHIPWRECK OF THE TRANSATLANTIC STEAMER 
PICARDIE. 


For some time past the ocean has been the theater of grave 
events, numerous disasters having occurred thereon. The 
Herder, the Cimbria, the Rio Dours, the City of Brussels, 
and the Picardie (to cite only the most recent and important 
disasters) have all been lost. 

The Picardie, a large steamer belonging to the Compagnie 
Générale Transatlantique, left New York on the 2st of last 
December for her destination, Havre. Up to the 28th she 
pursued her wa without accident, but on the 29th, while 
off the banks of Newfoundland, a tempest arose, the wind 


blew a hurricane from the northwest, and huge waves swept 
over the vessel breaking and destroying everything. The 
ship lost her rudder, and all efforts made to restore it proved 
futile. On the 8ist, the weather became calmer, and an en- 
deavor was made to repair the worst damages; but the respite 
was but momentary, for on the 2d of January the tempest 
broke loose anew and became extremely furious. On the 3d 
the ocean was in a fearful state, and its waves again swept 
over the unfortunate ship, breaking everything on board. 
Meanwhile, gallant Captain Fortier communicated his own 
courage to his brave crew; and, between the onsets of the 
sea, the worst damages were repaired as well as was possible. 
The fires had been extinguished, and the boiiers had left 
their foundations and were threatening to sink the ship, 
when another sea swept over her, crushing everything re- 
maining on deck, and sweeping the six steersmen to the 
middle of the vessel. The captain was caught beneath the 
debris of his roof, and it was with great difficulty that he was 
got out. Lieutenant Glattin had one leg fractured; and this 
brave officer, to whom it was impossible to afford aid, suc- 
ceeded, after half an hour of extraordinary efforts, in crawl- 
his cabin. 
he Picardie was now leaking at all parts, and especially 
astern, and the situation was becoming alarming. This state 
of things lasted till the 11th of January, when there hove in 
sight the Labrador—a steamer belonging to the same line. 
This vessel took the disabled Picardie in tow by means of 
iron chains 16 centimeters in circumference; but, notwitb- 
standing their strength, these chains broke three times, and 
the two ships were forced to separate through new tempests. 
On the 13th of ee the situation of the Picardie becom- 
ing more and more critical, the officers of the and 


six of her crew begged of Commandant Servant to be allowed 
the perilous honor of going over to the disabled ~~ re-eD- 
force her crew, which was exhausted with fatigue. The peril 
was immense, and to leave the Labrador was to expose them- 
selves to almost certain death; but Commandant Servant, 
while fully appreciating the dangers of such an attempt, saw 
only duty before him, and authorized two of his officers, 
Messrs, Lelunchon and De Brix, and the six sailors to go in 
a row boat to the aid of the Picardie. This relief party suc- 
ceeded in reaching the ship, and in renewing the courage of 
her unfortunate sailors. On the 14th of January, at 40’clock 
in the morning, the hawsers of the Labrador again broke, 
for the fourth time. At this moment another gale of wind 


separated the two vessels, and they did not meet again until | 
four days afterward. The situation of the Picardie had now | 
grown still worse, her stern being immersed and full of 
water, and the appearances being that she might founder at 


any moment. It was therefore decided to abandon her, the | 
sea, which was much calmer, permitting of effecting the | 
transfer of the crew without much danger. 

Twenty minutes after she had been abandoned, the unfor- | 
tunate vessel disappeared beneath the waves. As shown in| 
the accompanying engraving, the ship pivoted upon her} 
center and assumed an inclination of fifty degrees with the | 
horizontal. This fact, which appears unlikely, is nevertheless 
true, and is explained when it is considered that the water- 
tight compartment in the fore part of the ship was relatively 
light, while the after part was rendered heavier by the accu- 
mulation of water therein and the presence of the engines | 
and boilers. This transferred the center of gravity of the 
mass to the after part of the hull, and the vessel, in taking 
so abnormal a position in sinking, only obeyed the laws of 
equilibrium. 

We are indebted to Z’JUustration for the engraving. 


BOILER EXPLOSIONS. 


It is mentioned that a silent boiling of liquids is due to the 
formation of gases. If instead of feeding a boiler with fresh 
water, boiled or condensed water be used, which contains 
less absorbed air, explosive boiling may occur after heating 
the boiler for some time, and as in this case a large amount | 
of steam is formed in a short time, the plates of the boiler | 
are endangered, owing to the 
of steam. —Dingl. J. 


increase in the pressure | the only way 
| effect was to 


THE GROWTH OF BARGE TRANSPORTATION ON 
THE GREAT LAKES. 


Previous to the year 1862 great difficulty had been ex- 
perienced hy shippers of lumber in obtaining towage for 
that commodity from the West to Buffalo, ont op account 
of the rapidly increased demand and supply the freight on 
lumber had attained to the almost probibitory price cf $7 to 
$10 per M. feet from the Saginaw Valley to Buffalo. J. 8. 
Noyes, of that city, then, as now, a large dealer in lumber, 
thought to overcome the difficulty and to place this product 
of the great West upon the Eastern market at reduced rates 
of freight, and so fars that in less than ten years 


after his first experiment the price was reduced from $9 per 
M. to nine shillings. 

The first attempt was made by himself,Jobn T. Leaton, 
of the old firm of Farmer, De Blaquire & Deeds, Joseph 
Van Vieck, and one or two others in the summer of 1*60 and 
1861 by making up immense rafts on the Saginaw River, 
the details of which are still familiar to many of the people 
of Bay City, and towing them through the lakes. Bugbee 
and Selim Sears were also interested in rafting lumber, and 
H. A. Frink tried rafting staves, though unsuccessfully. 
The rafting of lumber proved but a partial success, for not- 
withstanding only one raft was lost, the lumber became so 
much damaged by bruising and dirt that this was found im- 
practicable. It was evident that something else had to be 
done, and in the spring of 1862 it occurred to Mr. Noyes 
that the hulls of the old steamers, which were at ove time 
the pride and glory of our lakes, several of which were dis- 
mantled and stripped of their combrous cabins, were lying 
at anchor and sunk at the foot of Belle Isle, Detroit, could 
be utilized in this direction. He at once purchased two of 
them, the Sultana and Empire, and at an expense of about 
$25,000 soon had them in comm ission; hired a tug at $100 
a day, and running both barges with one crew. consisting of 
a captain, four men, and a cook, transferring these from an 
empty barge to a loaded one at the mouth of the Saginaw 
River, safely carried nearly 10.900,000 feet of lumber on 
each barge at each trip. ‘lhe Sultana arrived in Buffalo on 
her first trip in June, 1862. 

Thus was devised a cheap stvle of transportation, which 
has been growing ever since, and has in fact become nearly 
of carrying lumber to the Buffalo market. Its 
bring down on the head of young Noyes the 
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opposition and anathemas of the rich vessel owners of the 


lakes. In one man only, he tells us—the lamented Captain ni 
E. P. Door—had he «4 friend to his scheme, who gave him n 
encouragement and counse). In 1863 he purchased the tug f 
Reindeer, and thus was commenced a system of transporta- n 
tion which bas grown to mammotb proportions, not only in Q 
lumber, but grein and other products, and not only upon It 
our lakes, but it has extended to the shore and bays of both ¢ 
oceans. 8 
In the place of one spar and one sail to keep them before 

the wind, they are now built with two and even three masts, T M 
enabling them better to care for themselves in case of com- r f 
pelled desertion by the propeller. In 1870, there were 128 : b 
barges on our lakes of a capacity of over 40,000 tons custom , 1 t 
house measurement, and representing a capital of over { “4 v 
$1,000,000. So that the old Sultana and Empire, whose ar- i ZA e 

4A. 8 


rivals and departures to and from Buffalo thirty-five years 

ago created an excitement unparalleled in the history of pas- a ae i pe 
senger traffic, were destined to become in their old age the 
pioneers of a system of transportation that to-day feeds one- 
half of the men who go on the lakes for a livelihood.—Bay 
Oity Call. 


IMPROVED GRAIN WAREHOUSING MACHINERY. ys Fig.6. 

Tuts machinery was designed by Mr. E. B. Elling- mh 
ton to afford a cheap means for warehousing and deal- i is 
ing with large quantities of grain, potatoes, locust beans, u 
and in fact any material that can be lifted by an elevator. : P 

The machinery, as illustrated, was erected for the Hull | Ss sl 
Dock Company, at their No. 26 warehouse, Albert Dock, saa Eee if == it 
London, by the Hydraulic Engineering Company of Chester, jae st 
and consists of acomplete circuit of rails for the entire length i H HI ce 
of the warehouse, carried on columns on the top floor and T Te b 
fixed under the roof principals; this circuit is capable of ; i v 
being divided into two smaller ones, so that either half of : | | A 
the warehouse can be worked independently. This arrange- j i v 
ment will be understood on referring to Figs. 1 and 2, where : iJ fe 
both the curved and straight rails are shown in the center of a 
the warehouse. | 

On these circuits of miniature railways are placed a num- - 
ber of double bucket tipping trucks, as shown on Fig. 2, 
these being connected by a pitch chain, and driven from a 
Brotherhood’s patent hydraulic engine. These trucks take m 
their fill as they pass under the top elevator hoppers, and | pe 
discharge themselves by tipping over at any desired point | D 
of the circuit, either on to the top floor, or down spouts 
leading to the various parts of the warehouse. The tipping be 
is performed by means of disks on the sides of the buckets, DI 
which come into rolling contact with the portable curved pe 
bar above the discharging hopper (see Fig. 5). The dis- th 
charging hopper slides on the lower flanges of the rails, and is | BC 
readily shifted from place to place on the circuit. 

There are two elevators in each half of the warehouse, ec 
driven direct by small Brotherhood engines, and so arranged as 
as to lift from pits in the ground floor up to the top of the ec 
warehouse, and discharge into the hoppers from which the 
tipping trucks take their fill. This filling is performed by ot 
means of a sliding door — the hopper, which is opened at 
and shut by hydraulic cylinders as each truck passes under- ' 
neath, the valves to the cylinders being worked by the pass- IMPROVED MACHINERY FOR WAREHOUSING GRAIN. . 
ing truck as shown in Figs. 8 and 4. au 

alf of the tipping buckets in the trucks have the disks on | different shaped filling tappets, so that either half, or all, of | The special advantages claimed for the above arrange tu 
one side, and half wn the other, so that only those tip which | the trucks can be filled from one elevator. By this arrange- ment are as fullows: A great saving in power and cost of 

have the disk on the side of the hopper at which the curved | ment with both circuits, four different kinds of grain or warehousing as compared with other systems. All the mov- in 

bar is placed, but both these bars can be put in one hopper other material can be dealt with at the same time, and Kept | ing parts travel slowly, the speed being regulated from time tri 

if required. The alternate trucks are also provided with’ entirely separate. ‘to time, so that the water used and speed of machinery is of 
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directly in proportion to the work done. No ng is re 
yuired lo get up the speed, and the parts are therefore free 
from excessive wear and tear. There is also less risk of fire, 
as all the moving parts of the circuit are of iron or steel, 
and the low speed at which the machinery works prevent~ 
heating of the spindles and enables all the parts to be lubri- 


cated with perfect ease. The circuit can also be stopped and | 


sturted again with the load on and truck full. 

The quantity of grain specified to be dealt witb in the 
abov’ dock company’s warehouse was 150 quarters per hour 
for each elevator, but as much as 210 quarters per hour bave 
been brought up with ore elevator and warehoused by the 
tipping trucks. In another case, during the actual daily 
work, 163 tons were wareboused in five hours with only one 
elevator, including all delay on the ship and_ irregular 
supply to the elevator. 

At the latter rate. by working with four elevators and the 
tipping trucks, a steamer containing 3,000 tons of grain 
could be discharged in twenty-three hours, at the same time 
effecting a saving of thirty-eight men on the top floor only. 
— Engineering. 


PUMPING STATION—BOSTON IMPROVED 
SEWERAGE. 


WE give this week a perspective view of the buildings now 
under construction for the pumping station at Old Harbor 
Point in Boston. The material used is granite, except in the 
stacks, whichare brick. The foundations of the entire build- 
ing are in place, but for the present only that part of the 
superstructure shown in heavy black lines on the plan will be 
completed, leaving the extension, shown in dotted lines, to be 
built when additioaal pumping power is required. This 
building was designed by Mr. George A. Clough, the City 
Arehitect of Boston, and the work is being done by the city. 
Weare indebted to H. M. Wightmar, City Engineer of Boston 
for the drawing of the completed building, which we repro- 
duce.—Engineering News. 


A SUBTERRANEAN ELECTRIC RAILWAY. 


E.Lectricity has just been applied for the first time in 
mining operations, in Saxony, by the establishment of a 
subterranean railway in the Zaukeroda coal mine near 
Dresden. 

This new railway, which is laid at a depth of 300 meters 
beneath the surface, serves for the carriage of coal in the 
principal working gallery, where the operation was formerly 
performed by horses. It took four of these animals to haul 
through this gallery each day the total excavation of about 
500 car louds, amounting to some 250,000 kilogrammes. 

It is hoped that the former expense of hanling may be 
considerably reduced by the substitution of electricity; but, 
as yet, figures are wanting upon which to base estimates of 
comparative cost. 

The want of confidence in electric railways shown by 
other coal mines, due to a fear that the production of sparks 
at certain points along the conductors might inflame the fire 
damp accumulated in the mine, has not been manifested here, 
seeing that the gallery in question is so well] ventilated 
us to present every security against accidents of this na- 
ture. 

In the majority of cases, and especially in galleries where- 
in the presence of open lamps is admissible, traction of elec- 
tricity may be applied without danger, and, as it appears to 
offer great advantages, everything tends to make us believe 
that this mode of hauling will be widely employed. 

The superiority of electric motors consists in the facility 


| by the machines placed at a distance, at points that would 
| otherwise prove inaccessille. 

| The Zaukeroda electric railway is 720 meters in length, 
| and bas neither grades nor curves. It is a double track line 
/of 566 millimeters gauge, the two tracks being connected 
at their extremities by switches. The removal of water is 
secured by a covered subterranean channel of the kind 
usually employed in the galleries of mines. The other ar- 
rangements pertaining to electric tractiou are installed par- 


tially on the surface and partially in the pit, and are con- 
nected by electric conductors. 

The motor which actuates the dynamo-electric machine is 
asmall 12 H. P. steam engine that runs with a velocity of 
}about 180 revolutions per minute. These two machines— 
| the steam engine and dynamo—are placed in a special shed 
|ou the surface. The steam is furnished by the boilers of the 


and simplicity with which the power may be transmitted, | establishment. 


and in the possibility of concentrating the power furnished 


It goes without saying that the selection of a motor for 


electric railways is entirely optional, The ‘ Dolgorucky ” 
system, used exclusively by Messrs. Siemens & Halske, is 
peculiarly applicable for actuating dynamo machines, but 
in the present instance an ordinary steam engine is em- 


he dynamo maciine, which is driven at a velocity of 
900 revolutions per minute, sends the current into the pit 
through a cable covered with an insulating sheath, and the 
return is effected through another similar conductor. 


ELECTRIC LOCOMOTIVE EMPLOYED IN THE ZAUKERODA COAL MINE. 


At the principal loading point, the cable conduits are 
soldered to the apparatus that lead the current, and which 
are formed of T-irons attached to the arch of the gallery. 
These irons secure the transmission of the current by means 
of small contact carriages, which, being attached to the 
locomotive by short metallic cables, are drawn along by it in 
its movement. 

These contact carriages were devised by Messrs. Siemens 
& Haulske after a long series of experiments that had been 
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made by them. The first arrangement employed on the | 
Lichterfelde electric railway, in which the rails performed | 
the role of conductors, was soon abandoned, seeing that con- | 
siderable losses in current were inevitable, especially in 
damp weather. After this, special conductors placed in the 
air, and better iusulated, were used. On the Paris electric 
railway, as well as on the “ Spandauer-Bock,” contact car- 
riages were caused to rol! over electric wires, but not with the 
success hoped for, because of vibrations in the wire and va- | 
riations in its tension. 
brass tube, which was provided underneath with a longitudi- 


company’s capital, as the increase in capital has been offered 
to the stockholders at par. -At the present market value of 
the shares of the Edison Illuminating and of the Edison 
Isolated companies, it is estimated that the stock of the 
parent company is worth about $150 a share, merely as re- 
sat | the interest of eacb share in the aggregate market 
value of the stocks held by the company. 

The capital of the Edison [luminating Conpemy is 
$1,000,000, and the par value of its shares is $100. Fifty- 


for the Edison patents, which it is entitled to use exclu- 


| for out-door lighting or for the illumination of large areas. 
The small light that is required for general in-door illumina- 
| tion has not yet been furnished for general use, nor bas any 
| return been made upon the money invested in its develop- 
| ment and introduction. Where bills have been rendered for 
furnishing the light suitable for office or house purposes, 
they have, according to some persons who have paid them, 
| been larger than a gas bill would bave been for the same 
|amount of service. So far as speculation is concerned, 


Later, the wires were replaced by a| one per cent. of its stock was given to the parent company | however, the inquiry for electric light shares is, according 


|} to the brokers, increasing, and the volume «of the transac- 


nal slit, and within which traveled a small carriage that se- | sively in New York city. The company proposes to light | tions larger as compared with three or four mouths ago, when 


cured an electric communication by means of pins passing | 
through the slit, Finaily the current conductors have been | 
constructed of T-iron rails that form stable and non-flexible 
supports. These irons are placed laterally over the tracks | 
and serve as rails for a small contact carriage consisting of 
rollers mounted on vertical axles. This arrangement is ap- | 
plied with peculiar facility in the profile of the gallery, | 
where, by means of rubber insulators, the rails are affixed | 
directly to the top of the arch. 

Four rollers with deep chanuels, placed two by two on 
each side of the rail, hug its flange, and thus carry along the 
carriage which is mounted upon them. 

In this carriage there are four metallic brushes that are | 
pressed by spiral springs against the lower flat surface of the | 
T-iron, and thus furnish a certain means of transmitting the 
current, without much loss, from the rails, through the con- | 
ductors, to the locomotive. The length of the locomotive | 
between the buffers is 2,480 millimeters, and its width is 800. | 
It is arranged symmetrically, so that it may run in either 
direction without being turned around, At each end there 
is a seat for the engineman, which he occupies alternately 
in running the engine backward and forward, and from 
which he can see the track in front of him. The engine is | 
also provided with a bell and signal lamp. 

The locomotive axles are spaced 450 millimeters apart, and 
the diameter of the driving wheel is340 millimeters. The height 
measured between the flange of the rails and the center of | 
buffers, is 765 millimeters, and the height up to the top of the 
locomotive is 1,040 millimeters. The engine weighs 1,500 
kilogrammes, and is capable of hauling a load of 16,000 kilo- 
grammes. In the gallery under consideration, the locomo- | 
tive is accustomed to haul 10 cars of 8,000 kilogrammes 
weight at a speed of 12 kilometers per hour, or 3°30 m. per 
second, 

The engine is provided with powerful brakes that permit | 
the train to be stopped very quickly. To provide for cases 
where operations have to be suspended for a while, and the 
locomotive brought to a standstill, there are fixed along the 
sides of the gallery two juxtaposed metallic conductors | 
mpg, when joined by hand, set an electric alarm in ac- 
tion. 

The entire electric machinery and apparatus in this in- 
— was furnished and mounted by — Siemens & 

alske. 

The Industrie Belge (vol. v. no. 1), from which we borrow 
the foregoing details, adds that no information as yet has 
been furnished as to the economic results derived from this 
application.—Z’ Hlectricité. 


| 


THE ELECTRIC LIGHT SPECULATIONS. 


Tue stocks of electric light companies made their first | 
appearance in Wail Street about three years ago. The stock 
of the original Edison Company was the first that was dealt 
in, and it has sold at prices that have never been reached by 
any other. Theshares of other companies speedily followed 
those of the Edisor into the street. A most remarkable 

ulation in them immediately attended their advent. 
one of them have ever been listed by the Stock Exchange, 
and though most of them have been called in the room for 
dealing in unlisted securities, the transactions in them there 
have been small compared with the sales that have been 
made in the street. hese sales have been negotiated or 
made through what are known as outside brokers or brokers 
in unlisted securities. One or two of these brokers, nota- 
bly Mr. A. J. Saportas, have made a specialty of dealing in 
electric light stocks. Mr. Saportas has followed the move- 
ment in these stocks from its inception, and has dealt more 
extensively in them than any other broker. The speculation 
started with a boom. Prices, particularly for the Edison 
stock, fluctuated widely and rapidly. The memorable bul! 
speculation that then prevailed in the Stock Exchange, as 
well as outside of it, may have been partly responsible for 
the initial movement in electric light shares. The most 
potent reasons, however, were doubtless general ignorance 
or uncertainty about the true value of the inventions and 
discoveries then being made in electric lighting und the 
mystery with which those developments were surrounded. 
Since then the several companies have been demonstrating 
what they are capable of doing, and the subject of electric 
lighting has been studied and investigated till prices for 
these shares have gradually drifted to figures that doubtless 
approximate their intrinsic value. 

In the following resume of the market for electric light 
shares, the figures given sare of sales that have been made 
through brokers. Both higher and lower prices may have 
been obtained at private sales. 

The Edison Electric Light Company, the parent company 
and pioneer in the field, was originally organized with a | 
capital of $800,000. This was increased to $460,000, and 
then to $720,000. The company owns about 51 per cent. of 
the stock of the Edison INuminating Company, which was 
organized to use the Edison inventions in this city, and of 
the stock of the Edison Company for Isolated Lighting. 
The value of these holdings is taken into consideration in 
estimating the value of the shares of the parent company. 
When its capital was $300,000, its $100 shares sold as high 
as $3,700. Three shares sold at that price. The purchaser 
of these shares is reported to have sold them at private sale 
on the same day for $5,000 a share, The original seller 
paid $2,000 a share. He therefore made $5,100, and the | 
second seller made $3,900. All of these transactions, it is | 
said, took place in one day. One of the first transactions | 
in this stock was the sale of five shares for $1,000, or $200 
ashare. On the day after this sale, the purchaser sold two | 
of the shares for $500 a share, thus recovering the amount 
of his purchase money for the lot. He afterward sold the 
three remaining shares for about $8,000, whicl: was his profit 
on the venture. At times the price jumped up $100 a share 
inan hour. The son of the president of one of the largest 
corporations in the country sold twenty shares that cost him 
$2,000—-that is tosay, $100 a share—for $23,500, or $1,175 
ashare. The purchaser sold the stock shortly afterward 
for $1,375 a share. ‘The stock is now selling at the lowest | 
figure it lias touched since it came upon the market, namely, 


A sale was made at that figure not long i? 
the | 


a share. 
he price has twice been affected by the increase of 


| few months ago. 
| $50 a share, and it is now offered at $50, $40 a share being 


the city by districts. Its first district is bounded z Spruce 
Street, Park Row and Broadway, and the East River. It 
has equipped an engine-house in Gold Street, and laid wires 
and put in fixtures extensively through this district, but has 
not yet succeeded in furnishing any light to speak of, though 
it bas about 6,000 lamps, which have been lighted at times. 
The stock of this company has sold as high as $125 a share 
and as low as $30. he former price was reache? before 
the company had got much of its plant, and the latter a 
The last sale is reported to have been at 


bid for it. 

The Edison Company for Isolated Lighting was organized 
with a capital of $500,000, which was subsequently in- 
creased to $1,000,000. The par value of the shares is $100. 
The object of the company is to furnish light by the Edison 
system and patents to single buildings or establishments 
Fifty-one per cent. of its stock is owned by the parent com- 
pany, having been issued to it for the patents and privi- 
leges. When the capital of the company was $500,000, its 
stock first sold up to $240 a share, and then as low as $175 
ashare. The stock now brings $155 per share. It is offered 
at $155, and $140 is bid. The price at present, however, 


trading in them was at a standstill. This, doubtless, is 
| largely due to the first dividends recently declared by two 
or three of the companies. —New York Sun. 


THE REACTION CURRENT OF THE ELECTRIC 
ARC. 


By Jamin and G. MANEUVRIER. 


Tue currents from the Gramme dynamo electric machine 
are absolutely equal, so that they neither decompose water 
nor affect a tangent galvanometer interposed in the circuit. 
When one or more electric Jamps are in the circuit this 
equality is still unaltered, provided the two carbons are 
| alike, similarly arranged, and equally heated. If the car- 

bons are unequal in size, then that current of the machine 

prevails which passes from the larger to the smaller carbon, 
from the less heated to the more heated. Between a 
large mass of carbon or a mass of metal, on the one band, 
|and a carbon point on the other, the phenomenon attains a 
maximum; the intensity of the differential current under 
/such conditions was found to be equal to the following num- 
\ bers of Bunsen cells: With iron, 3:2; with retort coke, 5-0; 


depends to an extent upon the number of shares offered or | with copper. 50°6; with mercury, 108-7. As the resistance 
hid for. This is the only Edison company that has paid a | of the arc was found to be independent of the direction of 


| dividend. One of ten per cent. out of the operations of the | the current, the latter cannot be the cause of the differential 


last year has recently been declared. Though the parent) current. The carbon mercury burner in fact changes the 
company has never paid a dividend, large profits have ac-| action of the machine, for one set of currents is abolished, 
crued to its stockholders by two awards of new stock at par | or at least greatly weakened, and the other set is formed by 


|other offshoots of the original company. 


at times when the premium was very great. 

The Edison Electric Light Company of Europe was or- 
ganized about two years ago, simultaneously with the 
Its capital is 
$2,000,000, and the par value of its shares $100. It has a 
monopoly of the Edison system in Europe. Its stock sold 
soon after it came on the market at $165 a share, and has 
declined to $40. The present quotation is $40 bid, $55 
asked, 

The capital of the United States Electric Lighting Com- 
pany is $1,500,000, Its shares, of the par value of $100 
each, sold about three years ago at $300 per share. During 
the extreme depression in this class of stocks about six or 
seven months ago its stock sold at $82.50 a share. The last 
reported sale was at $125, and at present $130 is bid, and 
$150 is asked. The company has just declared its first 
dividend. It is five per cent. in cash, but whether it is to be 
considered as an annual, a semi-annual, or a quarterly divi- 
dend cannot be learned. 

The patents of the United States Company are used ex- 
tensively in this city by the United States Illuminating Com- 
pany, which has a capital of $1,000,000, only one-half of 
which bas been issued. The transactions in its stock have 
not been large. The last was at $103 per share. 

The Brush Electric Company of Cleveland sustains 
practically the same relation as the Edison to several minor 
companies. It has a capital of $3,000,000 in $100 shares. 
The stock sold recently at $110, and it is said that it can be 
bought at that price now. The present bid price is $100. It 
bas never sold below its par value. The company has paid 
quarterly dividends of two per cent. for three years. 

The Brush INuminating Company of New York uses the 
Brush inventions and systems in this city, It furnishes, it 
is said, over 1,000 lights nightly in the up-town districts, 
which it supplies at an average price of 80 cents a light 
per night. It began furnishing street lights to the city at 
40 cents a light per night, but the price has been advanced 
to 70 cents. The cost to the company is said to be 50 
cents. It is reported that the company will earn $100,000 
net this year, The capital is $1,000,000, and the $100 shares 
have sold as high as $125, and about three months ago had 
dfopped to $70. The current quotation is $100 bid, and 
$110 asked. 

The Brush Illuminating Company of New York owns 
most of the stock of the Brush Electric Light Company of 
New England, which uses the Brush system throughout the 
Eastern States. This stock is not dealt in, but is supposed 
to be worth about $500 or more a share. 
just declared an extra cash dividend of 30 per cent,, making 
a total of 58 per cent. that it has paid within a year. .The 
report is current that the New York aud New England 
companies contemplate a consolidation. 

The Fuller Electrical Company manufactures ¢ ectrical 
machines. It has acapital of $870,000, of which $38. 9,000 is 
common stock, and $570,000 preferred. The par value of 
both classes is $100, ‘The common stock has sold from $32 
to $22 ashare, and the preferred from $61 to $75 a share. 
Present quotations are $30 bid for the common, offered at 
$32. and $75 bid and $100 asked for the preferred. 

The American Electric Light Company has been distin- 
guished chiefly for the counter charges of fraud that some 
of its officers exchanged a few months ago. The company 
has a capital or $500,000 in $50 shares. Some of these 
shares have sold at $85. They are now offered at $4.75. 

The Brush-Swan Electric Light Company is the last or- 
ganized enterprise of this class. It combines all the Brush 
and Swan inventions, and uses electricity generated by the 
Brush process in the Swan The capital 
of the company is $600,000, and the par value of its shares 
is $100. Sales have been made at $150 a share, and it is now 
quoted at $105, and $150 asked. 

For the common protection of their patents, all of the 
leading electric light companies formed, some two years ago, 
the Gramme Electrical Company. The shareholders are the 


The company has | 


successive currents of greater intensity and duration, An 
electric arc lamp introduced into such a circuit acts in the 
same way as if it were worked with a battery current, ¢. ¢., 
there is greater heat at the positive pole and transference 
of matter to the negative pole. The machine, moreover, 
before incapable of decomposing water, now acts as ener- 
getically as a pile of 100 Bunsen elements; similarly other 
chemical actions, the magnetization of soft iron, the reduc- 
tion of metals, etc., can be effected by it as by a machine 
with constant currents. Those magneto-electric machines 
| which give alternating currents can be used only for the 
| production of light, and the attempt to make them available 
| for chemical work by rectifying their currents by means of 
|a commutator has failed. It is now seen that this commu- 
|tator may be replaced by one or more arcs formed between 
mercury and a charcoal point, if the economic conditions of 
that transformation should be favorable.— Compt. Rend. 


INFLUENCE OF THE ELECTRIC LIGHT ON THE 
DEVELOPMENT OF PLANTS. 


By P. P. Dénérar. 


Tue author’s experiments were made at the Palais d’In- 
| dustrie during the Electric Exhibition of August, 1881. A 
| greenhouse was constructed and divided into two compart- 
|ments, one of which was glazed with blackened perfectly 
|opaque glass, while the other was exposed to the ordivary 
diffused daylight of the exhibition building. The darkened 
chamber was illuminated continuously, night and day, by a 
| 2,00 candle are light from a Gramme machine, driven by an 
| Otto gas engive. The transparent chamber was illuminated 
|} at night only by the electric light. Five series of compara- 
| tive observations were made, viz. : 
| 1, Plants exposed night and day to the electric light alone. 
2. Plants exposed during the day to the diffuse daylight 
of the Palais, and during the night to the electric light. 
| 8. Plants living during the day in the open air, and receiv- 
| ing the electric illumination at night. 
4. Plants passing the day in the diffuse daylight of the 
Palais, and the night in darkness. 
| §. Plants living normally in a garden. 
The plants submitted to experiment were barley, flax, 
beans, avd a number of garden and greenhouse plants. 
Action of the Unprotected Light.—At the end of seven days 
|the naked electric light was seen to have an injurious effect 
both on those plants which were constantly subjected to it, 
and in a less degree on those which were exposed to it during 
the night only. The leaves blackened, withered, and dropped 
| off; the injury was confined to the epidermal layers, and was 
due to the direct impact of the luminous radiations (and not 
to the formation of nitrogen oxides); for where one leaf was 
| partly shaded by another, a sharp line was photographically 
| impressed. 
| Experiments on Hlodea canadensis, submerged in flasks of 
| water, showed that while the diffuse daylight of the build- 
| ing was unable to cause decomposition of carbonic anhy- 
| dride and evolution of oxygen, the direct rays of the electric 
| light were able to do so, about as much oxygen being ob- 
tained during an exposure of four or five days and nights to 
| the electric light as could be obtained in an hour or so in 
| bright sunlight. At the end of fifteen days the arc lights 
were inclosed in globes of transparent glass, Siemens’ just 
published experiments having shown that the injurious 
| action of the direct radiations was thereby modified. 
| Action of the Protected Light.—-A number of fresh and un- 
| injured plants were placed in the greenhouse, and in addition 
sowings of barley, oats, peas, maize, beans, which had just 
| appeared above the ground. All the seedlings exposed ex- 
| clusively to the electric light ‘perished sooner or liner, aud 
| the leaves of some of them were blackened as with the naked 
|light. The mature plants, on the other hand, continued to 
| ——— but in no case, save a plant of bariey, were flowers 
| and seeds produced, the vegetation being purely foliaceous. 


| the electric light companies are the lowest that have ruled, | stances in sunlight. 


American Electric Company of New Britain, Coun.; the; The barley grains were normal, and germinated on being 
Brush Electric Company, the Edison Electric Light Com-|sown. The electric light employed was clearly insufficient 
pany, the Fuller Electrical Company, the Jablochkoff Elec- | by itself to determine the assimilation of any considerable 
tric Lighting Company, the United States Electric Lighting | quantity of material; direct experiments also proved that it 
Company, and the Weston Electric Light Company. The|is not more powerful in exciting transpiration of water, a 
stock has no marketable value. | leaf exposed to it giving off in an hour only about one-fiftieth 

While the prices that now prevail for the shares of most of | of the quantity of water evaporated under similar circum 
As the evaporation of water by the 
it will be observed that there has been a considerable recov- | leaves is one of the chief agencies in causing the migration 
ery in the case of those companies which have demon-| of material necessary for the maturation of seed, the failure 
strated their ability to make returns upon the mouey in-| of the plants to produce flowers and seeds receives its exple- 
vested in them. hese, however, are few in number, and, | nation. It is known that yellow and red rays are most pow- 


with the exception of the Edison Isolated, are companies; erful in causing transpiration, while the electric light is 
r COR- 


that furnish only the large lights that cap be utilized chiefly | particularly rich in blue and violet rays. The 
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siders the electric light employed as too feeble to allow of 
any couclusion as to the necessity of a nocturnal rest to 
plants. It was, however, evident that the electric illumina- 
tion during the night was advantageous to those plants which 
sed the day in the rather diffused daylight of the palace, 
= third series of experiments, the intensity of the electric 
light was practically augmented by placing the plapts nearer 
the lamp. The experiment was again fatal to young seed- 
lings receiving the electric light er: but many of 
the hardier and more mature plants survived, although the 
leaves of some were blackened by their too great proximity 
to the light; and again the nocturnal electric illumination 
was decidedly favorable to the plants which passed the day 
in the light of the palace. The author sums up his conclu- 
sions thus: 
1. The electric arc light emits radiations which are injuri- 
ous to vegetation. 
2. Most of these radiations are arrested by colorless glass. 
3. The electric light emits radiations powerful enough to 
maintain mature plants in vegetation for two months and a 


half. 

4. The beneficial radiations are not sufficiently powerful 
to cause tbe growth of ogee mer | seeds, or to allow of 
the maturation of fruit in older plants.—Annales Agrono- 


maques, 
ON THE ACTION OF THE MICROPHONE.* 
By Professor James Bryrn, M.A. 


In the microphone transmitter, as usually employed in 
circuit with a battery and a Bell telephone, we have essen- 
tially two pieces of carbon resting lightly against each other, 
through which the current passes. That the instrument 
may work effectively, two things are requisite—first, that 
the carbons be always in contact, or at least sufficiently 
near for the current to pass between them; and, secondly, 
that they be not pressed together so tightly as to prevent 
any motion of the one relatively to the other. This state of 
things is sufficiently well described by the term ‘‘ loose con- 
tact,” first used, I believe, by Professor Stokes. 

To understand the action of the microphone, we have to 
find out what effects are taking place at the loose contact 
when the instrument is acted upon by sonorous waves. 
These are twofold—tirst, the effect produced by the sound 
waves (that is, the variation of density due to the condensa- 
tions and rarefactions of the air) which pass direct 
through the air when they arrive at the loose contact; mae | 
secondly, the effect produced by tremors set up in the entire 
instrument, wooden supports and carbons together, by the 
sound waves which strike against it, and are thereby 


stopped. 2 

For distinction, we -may call the first of these the air effect, 
and the second the tremor effect. 

In my experiments I have endeavored to arrange the in- 
struments so as to isolate these effects, and, as far as possi- 
ble, examine each of them separately. 

To isolate the air effect, it is obviously necessary, either to 
fix the carbons rigidly in (heir supports, so as to avoid any 
motion of the one relatively to the other, or to use a strong 
current, and place them just clear of contact with each 
other. 


FIG.I. 


| are distance soon getting too 


HUSBANDS’ 


P The following experiment illustrates how this may be 
one: 


A, B, and C (Fig. 1) arethree blocks of brass firmly fixed | points exactly opposite each other. 
wooden sole-plate, 8. To the top of A is} points was balanced in the bridge in the usual way. Pres- 


to a heavy 
soldered a piece of brass rod, a, about 2 in. long and 5¢ in. 
bore. To the top of B is soldered a piece of similar tube, 
6, about 4 in, long. 

by a milled head, c. 


Through C passes a fine screw worked | 
A piece of carbon rod, ¢, is fixed | position and the pressure relieved, so as to allow the elasti- 


upon inductively. When the carbon, f, is screwed tightly 
into the hole, ¢, the circuit is completely closed, and no 
sound uttered into Mis heard at T. But when /fis drawn 
gradually back, until small electric arcs are seen to pass be- 
tween f and e, every sound uitered into M is distinctly re- 
produced in the telephone, T. 

Here we have clearly only the air effect acting, and that 
solely upon the small electric arcs passing between the car- 
bons, I have found it, as yet, somewhat difficult to get the 
sounds to last for any Jength of time, in consequence of the 

a for the current to pass, 
and requiring readjustment, hen the arc begins and ends, 
a sharp click is beard in the telephone; but in the interval 
during which the arc Jasts the sounds heard in the telephone 
are distinct. 

As far as the tremor effect alone is concerned, it is ob- 
vious that the microphone action must depend, either (1) 
upon the variation of resistance due to variation of pressure, 
or (2) to variation in the extent of surface contact due to the 
elastic yielding of the carbons under pressure, 


T 


1. 


To test the first of these cases, I made about two years 
ago, some experiments on the effect of pressure upon the 
specific resistance of carbon. For this purpose, I took a 
short length of carbon rod, and soldered wires to it at a 
short distance from each end. By means of these wires, the 
resistance of the carbon rod was balanced in the Wheat- 
stone bridge. Pressure was then applied by means of a 
lever to the carbon in a longitudinal direction, No ap- 
preciable variation in the resistance was observed, even un- 
der considerable pressure, and it only became manifest 
when the pressure was sufficient to bend or crush the 
carbon. 

I have recently repeated these experiments with the 
greatest care; and found the same results. I observe, also, 
that similar experiments, with the same result, have quite 
lately been made by Professor Sylvanus Thompson. Hence 
we can hardly, I think, believe that variation of specific 
resistance due to pressure can have the slightest effect in 
producing the microphone action. To test the second 
cause above mentioned, that is, the variation of resistance 
due to variation, in the extent of surface contact due to 
elastic yielding under pressure, I experimented as follows: 


FIc2. 
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In the apparatus already described I replaced the tubular 
carbon by a fihely pointed piece, so as to have two fine carbon 
The resistance of the 


sure was then applied by a known number of turns, or parts 
of aturn, of the fine screw, and the change of resistance 
noted. The screw was then brought back to its former 


firmly into a, and has a hole 14 in. wide drilled through its| city of the carbon to act, and restore the points to their 
center. A long piece of carbon, f, pointed at one end, | first condition. It is obvious that, if the change of resist- 
passes tightly through the tube, }, and can be moved back-| ance were due ~~” to elastic yielding, it should now be 


ward and forward by the crew, c. A piece of India-rubber | the same as before. 


iis I found not to be the case. From 


tube is passed over the left end of the tube. a, and carries | the gritty nature of the carbon, the points of contact I 
the mouth-piece, M. By means of two wires which are| found were perpetually changing, and hence the variation 
soldered to the carbon rods, they are put in circuit with the | of resistance produced in this way obeyed no regular law. 


battery (20 Grove cells) and the telephone, T, which must | 


From this irregularity it is impossible, I think, to con- 


either have a smaller resistance or be placed in a separate | clude that this cause could explain the transmission of musi- 


circuit 


* From Proceedings of the Royal Society, Edinburgh. 


from that containing the battery, so as to be acted | cal sounds, far less articulate speech. 


As far as my experiments go, the following appears to be 
something like the true explanation of the microphone 


FICI3. 


action. What I have termed the air and the tremor effects 
take place simultaneously. The tremor effect produces a 
jolting of the carbons, sufficient to allow momentary minute 
elastic arcs to take place between the points, which are just 
clear of contact with each other. Simultaneously with this 
the air effect comes in, and on account of the variatiuns of 
density due to the condensation and rarefaction of the air, 
acts upon the minute electric arcs so as to vary their resist- 
ance. The tremor effect explains merely the production of 
the musical pitch of the sounds roe f in the telephone, 
whereas it is to the air effect that we must look for the 
transmission of the quality of the sounds uttered into the 
microphone transmitter, 

The microphone is thus so far a delicate make and break 
analogous to the old Reis transmitter, with the important 
addition, however, of momentary gaps filled with a material 
which is sensitive to the harmonic variations of the atmo- 
speric density which constitute sonorous vibrations. 


HUSBANDS’ TELEPHONIC APPARATUS. 


THE modifications in telephonic apparatus whicb have sug- 
gested themselves to inventors since the Bell and Edison in- 
ventions were brought forward are, as is well known, very 
numerous. With one or two notable exceptions the new 
receiving apparatus have been most distinctly designed on 
the lines of the existing form of the Bell instrument. Great 
improvements have been effected and patented, but in every 
essential particular the instruments invented have been un- 
questionably improved forms of the Bell. In a patent re- 
cently published, Mr, Jose D. Husbands has described some 
remarkable and bighly ingenious arrangements of magneto 
telephonic receivers which we believe are very efficient, and 
which in general arrangement are unlike thé Bell instrument. 
Weare notaware whetber the inventorclaims his inventions to 
be clear of the Bell patent, nor do we venture to express any 
opinion on this point; we bring the apparatus to notice sule- 
ly for the reason of pointing out how greatly the principle 
of a magneto rege can be varied. Mr. Husbands has 
also included in his patent a number of ingeuvious micro- 
pbonic transmitters which are worthy of notice. These 
transmitters, we understand, Mr. Husbands claims to be 
clear of the Edison patent, 

Both the transmitters and receivers described are very 
pumerous, and we shall ovly refer to the principal ones. 

Generally speaking, the transmitting instruments com- 
prise a novel principle of construction; that is to say, the 
employment of a disk or diaphragm divided into, or consist- 
ing of plates, two of which form the terminals of the con- 
ducting wires, and which are inclosed within a chamber or 
recess filled, or partly filled, with coke or other suitable 
material in the form of fine or coarse powder, or in grains, 
lumps, or pieces of any convenient size and form. The said 
two plates or halves of the disk or diaphragm are formed of 
thin iron or other suitable material, and, when necessary, 
have an intermediate strip of non-conducting substance 
placed between, and connected with, them in any convenient 
;manner, This simple and novel principle of construction 
may be embodied in numerous forms or modifications, all of 
| which are highly efficient. 


FIC.4. 


IMPROVED TELEPHONE. 


| Fig. 1 is a transverse section of a transmitter, and Fig. 2a 
plan of the diaphragm of the same; a, @, are the two a 
tate plates, halves, or parts of the disk; 4 is the insulating 
piece placed between them. The said two parts or halves, 
a, a, of the disk or diaphragm are formed of thin iron or 
other suitable material and bave the intermediate strip, 5, of 
non-conducting substance connected with them in any con- 
venient manner: on this diaphragm in the recess, ¢, ¢, is 
placed the powdered coke. 

It is not necessary that the disk be divided into two equal 
halves, as shown in Fig, 2; the halves may be, in fact, of any 
shape whatever or of any relative dimensions. Fig. 3 shows 
the disk divided into two portions insulated from each other, 
a, forming one electrode and 8, 5, the other. 

If the particles of coke be sufficiently large, it is not ne- 
cessary that the separation between the two portions of 
the disk be cl by an insulating material, the use of 
the latter, in fact, being merely to prevent small particles 
from drop through. 

Fig. 4 shows an arrangement in which small spheres of 
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coke are placed in a row along the separation between the 
two halves of the diaphragm disk. 
Another modification of the transmitter is shown by Figs. 


| All of these novelties have produced practical instruments 


at a low cost. the inventor's aim being to do away with ex- 


| pensive parts, it being an object to make an automatic non- 


5 and 6; it consists of a thin diaphragm, a*, of vulcanite, | adjustable set of instruments which can be sold in a compact 


mica, or other non-conducting material; through holes 
around the edge of this diaphragm are threaded or wound 
two pieces of wire, a*, each extending nearly around one- 
half of the circumference of the diaphragm and forming 


one of the electrodes or terminals of the conducting wires; | 
the diaphragm thus constructed is placed in a suitable posi- | 
tion in a box or case, e¢, having a chamber, c*, in which the | 


wire electrodes are placed and which is filled with granu: | 


lated carbon or other suitable material. In some cases, the 
wire is replaced by corrugated or other strips of metal 
secured to the diaphragm. The wires may, if desired, be 
stitched into a diaphragm of cloth or leather (in such a 
manner as to form an equivalent for the two plates. a, a) 
near the center thereof, the carbon being placed in the cen- 
tral chamber, c, of the box or case. 

Mr. Husbands claims that in his split diaphragm trans- 
mitters he ‘‘ breaks” the Edison transmitter ‘‘ as specifically 
set forth,” inasmuch as a diaphragm in combination with a 
tension regulator, as shown, cannot be made from his patent 
specification in the Edison form, nor the Edison form be 
made into his. Also in Fig. 6 a diaphragm is used which 
Edison las disclaimed, and Mr. Husbands therefore con- 
siders that carbon can be used in it with impunity. A great 
advantage in the new transmitters is that they do not require | 
avy adjustment, while they are very simple and easy to) 
manufacture, 

We vow come to the receiving apparatus. The improve- 
ments in this comprise a principle of construction wherein 
is used, in combination with magnets and a diaphragm, an 
jatermediate piece which bas an angular connection with 
the diapbragm. 

Fig. 7 represents one form of the instrument; f, f are the | 
electro-magnets; g is a disk or plate of thin mica, metal, or | 
other suitable material; A is the intermediate piece attached 
to the said disk and projecting therefrom over the poles of 
the electro-magnets; ¢ is a regulating screw for adjusting | 
the pressure of the piece, A, upon the magnet pole with 
which it is in contact. It will be observed that the piece 
or armature, A (which is a thin tongue, strip, or wire of | 
magnetic substance, or of elastic material having a piece of 
magnetic substance attached to it), is held in contact with | 
one pole of the magnet; therefore this armature will vibrate 
freely under the influence of an undulating or fluctuating | 
current passing through the wire coils, and will transmit 
its vivrations mechanically to the disk, g. 

In the modification shown in Fig. 8, two tongues or arma- 
tures are employed, and are caused to vibrate in opposite 
directions by the fluctuations or variations of the current in 
the coils of the electro-magnet. 

In Fig. 9, the armature, /, is an elastic hoop of metal at- 
tached to the disk, 7, and set between the poles of the mag 
nets, f. It is obvious that this elastic armature will vibrate 
freely with, and according to, the variations of the current 
in the magnet coils, and will impart its vibrations to the 
disk, g, of the receiver. Figs. 10 and 11 show further mo- 
difications, which do not require explanation. 

In Fig. 12, the armature, 2, is attached to the diaphragm, 
g, and extends at rignt angles from it to the point, A*, of the 
case, where it is also fixed in any suitable manner; it will be 
seen that the armature is bent and extends down within a 
hollow electro-magnet or solenoid. 

In the instrument shown in Fig. 13, 4 is a semicircular 
magnetic or non-magnetic elastic strip holding the parts, r, 
of the core in elastic suspension and attached at its middle 
point to the diaphragm, g. The parts, r, of the core are in- 
serted in each end of the electro-magnet, f, so that their 
inner ends nearly touch one another. This form of instru- 
ment can be greatly modified and applied to all forms of 
cores where a tongue, reed, loop, or other projecting part 
causes vibrations in the diaphragm, as the attraction between 
the two inver points at 7' is greater, when operating within 
the influence of the coil, than that upon armatures attracted 
at the points, 7°, 7?. These forms of receiving instruments 
may serve us transmitters. An additional advantage is that 
non-metallic tongues or strips can be used in the place of 
magnetic tongues or strips, the parts of the core attracting 
each other instead of attracting an armature. These cores | 
can be made of a number of wires or pieces held together | 
and forming a number of miniature magnets, or the core | 
may be split into two or more pieces lengthwise, either 
wholly or partially. By placing iron filings between the | 
cores, the transmitting efficiency of these instruments may | 
be increased. If used as a transmitter alone, carbon may be 
em ployed between the cores at the point, 7’. 

Fig. 14 shows an instrument in which there are a number 
of pieces of iron, 7*, acting as magnets and held in position | 
within the coil, 7, by means of the spiral wire, A’, the ad- | 
justment of which, by means of the nuts, #, places the 
magnets in proper relation to each other. It is necessary 
for the spiral coil, which may be made of an elastic mate- | 
rial, to extend beyond the core itself. A brass adjusting 
screw may be inserted in the end piece of the magnet either 
through the magnet or the case or both. By this means a 
proper adjustment of the magnets is obtained. 

It is obvious that the end of the spiral instead of being 
connected direct to the diaphragm may be connected to the 
latter by an intermediate link, or two spirals may be con 
nected to a hoop as in Fig. 9 

It will be seen that in the instruments described there are 
several novel features, and, in the inventor’s words, they de- 
monstrate tu a nicety that it is the ‘* wiggle,” so to speak, 
that reproduces speech, and the efficiency of receiving tele- 
phones is simply a matter of the degree of the wiggle im- 
parted to it by the electrical variations of the current. The 
phonograph illustrates this in having its needle trembling 
or wiggling by the miniature cam-shaped indentures mov- 
ing its point. Were it necessary, a cam of a shape corre- 
sponding to the fluctuations of the current for a given sen- 
tence could be made to reproduce speech with the inventor’s 
instrument by the turning of a crank; and the speech would 
be machine made, the electrical current being used as a 
motive force or power, by which ‘it is automatically con- | 
verted into sound by means of the diaphragm. This prin- | 
ciple, says the inventor, might be called the electro-mecha- 
nical phonograph, which is automaticaliy operated from a 
distant point. By the invention, the core being divided or | 
split, a non-metallic arm supersedes a magnetic armature. | 
Almost any of the mechanical motions can be applied, it 
being a matter of degree only. 

In Fig. 12 the inventor points out there is a Reis needle 
that is not one, the magnetic strip not passing through, but 
dipping into and leaving the coi] at the same end at which | 
it enters. The various classes of instruments are efficient as | 
wansmitters, as well as receivers, notwithstanding that the | 
parts are out of circuit. 


form to the consumer complete with all modern improve- 
ments, including call-bell, for £1, at the same time furnish- 
ing a handsome profit to inventor and manufacturer.— 
Electrical Review. 
HEATING BY GAS.* 
By H. H. Epeerron. 


Tae superiority of gaseous fuel for the many purposes 
to which it is now applied lies in the fact that gas heat can 
be used with far less waste than solid fuel. Hence it should 
be the constant endeavor of those interested in extending the 
use of gas asa fuel to seek first to supplant solid fuel in 
those fields where, from the necessities of the case, the use 
of solid fuel is most inconvenient and wasteful. 

There appears to be a notable difference of opinion among 
gas Managers as to the proper limits of the usefulness and 
economy of gus as a fuel; some claiming gas to be economi- 
cal for uses for which to others it appears impractical and 
absurd. So great is this divergence, that while some would 
not hesitate to recommend it for thawing snow out of the 
street in winter, others would hardly advise the use of gas to 
heat a cup of water for shaving purposes. 


Fie. 1. 


It is my purpose in this paper to point out a plan by wntch, 
for certain employments of gas, doubt and differences can be 
set at rest. The plan and apparatus to carry it out was got 
up originally to ascertain the relative amount of radiant 
heat from luminous and non-luminous flames; but I find that 
the method can be satisfactorily used to compare the heat 
of different gases, or even solid fuel, under conditions 
exactly similar to those we find in practice. 

For the purpose of measuring the quantity of heat, the 
unit employed is the amount of hest necessary to raise 1 Ib. 
of water 1° F. This is considered a very uniform and ex- 
act standard. Toapply this measure conveniently to the 
measurement of heat of gas flames, I constructed the fol- 
lowing apparatus ; In Fig. 1, A represents a plain cylinder 
of wrought iron, 4 inches in diameter and 12 inches long, 
capped ateachend. It is tapped at one end for 3g-inch pipe, 
as well as atthe bottom of the opposite end. The lower 
opening forms an inlet for water, and the upper opening an 
outlet. In both inlet and outlet, as shown in the drawings 
(Figs. 1 and 2), are cemented very accurate thermometers, 
TT’. The inlet is connected to a source of water supply 
of fairly uniform temperature. ‘The outlet is led into a 
receiver, which can readily be transferred to a scale pan and 
weighed at intervals. 

As before stated, my first experiments with this apparatus 
were devoted to ascertaining the relative heating capacity 
of luminous and non-luminous flames. The cylinder in 
question was inserted in a box or oven lined with bright tin, 


the surface of thecylinder having beeu previously black- | 
ened. Water was turned on toa suitable degree, and the 
temperature of the inlet water noted. The burner to be tested 
was then lighted, the state of the water having been previ- 
ously noted, as well as the time of lighting. 

The following is a test of radiant beat from a luminous 
flame. The flames were the usual rat-tail jets, such as are 
seen in the ovens of gas cooking stoves. 


Manhattan Gas. New York, May 18, 1882. 


Gas con- Total heat 
sumed. units 
Cubic feet. Time. Heat units. from start. 

2m. 50s..... - 883 perc. ft..... 

6m. 12s8...... 509 
20 m. 47s...... 95°8 
35m. 8s...... 999 


In round numbers, it required a consumption of 6 cubic 
feet before the oven attained its maximum of heat, and from, 
that time on an average of 100 heat units per cubic foot of 
gas were absorbed by the cylinder. 

A trial made with a non-luminous flume coming from 


* Abstract from a paper read before the American Gas Light Associa- 


large apertures in gas pipes, such as are usually seen in gas 
stoves, developed the following results. The burner Ses 
adjusted to show white tips to the flame. 


@as con- Total heat 
sumed, unite 
Cubic feet. Time. Heat units. from +tart. 
1..... 3m.158..... 138perc. ft ... —— 


2 
3 
5 
6 
7 


A trial made of non-luminous flame, issuing from a per- 
forated plate,and evenly distributed in a flat flame—the Amer- 


ican Meter Company’s gas oven burner—developed as fol- 
lows : 


Gas con- Total heat 
sumed. units 
Cubic feet. Time. Heat units. from start. 

17°8 per c. ft.... 


18m. 8s...... 1182 272°4 

31m 45s...... 1800 
40m. e...... 1748 1066°0 
52 m. 2s ..... 1758 


The sheet flame, non-luminous, therefore gives out, when 
under full headway, nearly 75 per cent. more radiunt heat 
than the Juminous flame. This demonstration utterly re- 
verses the commonly accepted opinion. But there is gene- 
rally some foundation for even the crudest of opinions, as is 
shown in this case; for on examining the test of the lumi- 
nous compound with the non-luminous jet flame, it is seen 
that the luminous flame develops its heat a trifle more 
rapidly from first lighting, and hence might feel better to 
the hand exposed but a moment tothe heat. But the flat 
flame non-luminous burner appears to develop radiant heat 
both more quickly and in greater quantity than the !umi- 
nous. 

The total quantity of heat in Manhattan gas may fairly 
be taken at 809 heat units per cubic foot of gas. Hence 22 
per cent. of the total amount is absorbed as radiant heat by 
|a cylinder only one-third the width ,of the oven. The ap- 

ratus devised by Hartley for ascertaining radiant heat of 
yurners absorbed but 7 to 9 per cent. of the total, and hence 
would give less reliable data than when the absorption is 
more complete. A test of Fletcher’s solid flame burners in 
one of his instantaneous heaters demonstrated quite a large 
percentage of heat absorbed by this form of water heater— 
from 505 to 540 heat units per cubic foot of gas being ab- 
| sorbed, or 63 to 67 per cent. of the total. Maugban’s geyser 
gave 286 to 302 heat units, or 36 to 87 per cent. 
As before stated. the apparatus can be well used to give a 
practical demonstration of the value of different gases for 
heating and cooking purposes. My main object in this 
paper is to suggest. some sort of guide or measure, so that 
in developing uses for heating gas the most economical lines 
| may be followed, and that we may neither expect too little 
| nor too much from the various forms of cooking and heating 
apparatus, but be able to measure the results from all by one 
|uniform scale, and thereby avoid those differences and un- 
certainties of opinion which appear to impede progress. 

The President.—I understand that Mr. Goodwin has made 
sume experiments with regard to the beating capacity of gas. 
We shall be glad to hear from him. 

Mr. Goodwin.—I have not the figures bearing upon the 
heating capacity of luminous and non-luminous flames with 
me. I made such tests, and read them before the Association 
two or three years ago; and I would not like to speak from 
memory upon that subject. I have, however, some figures 

rding the calorific power of gas. 

hat I have are the results in figures hastily compiled 
from experiments made by Mr. Hartley and other gentlemen, 
giving the calorific power of gas, and which of necessity de- 
pends upon its composition. Dr. Frankland, in an analysis 
of the London gas, found it to be composed of the following 
constituents. 


Marsh gas ...... 

Condensible hydrocarbon......... 3°45 


100 


Dr. Letheby, from various trustworthy sources, compiled a 
table of the calorific power of gas, leaving oui the nitrogen, 
oxygen, and carbonic acid above enumerated, as absorbers or 
obstructors of heat; and he found that the combustible gases— 
namely, hydrogen, marsb gas, carbonic oxide, and the illu- 
minating gases—gave the following results: 


One cu. ft. of hydrogen gas will elevate 1° F. 329 1b. of water. 


= marsh gas 996 

common coal gas ‘‘ 650 “ 


Or one yan of each of the following gases will elevate 
water 1° F.: 


One Ib. of hydrogen gas will eievate 1° F. 62,000 Ib. water. 


marsh gas 22,513 
canpel coal gas“ ** “ 


If we multiply the percentages of the combustible gases by 
the appropriate numbers, there is obtained in the result the 
calorific power due to 100 cubic feet of gas, as follows: 


Percentage. Pounds Water. Heat Units. 


Hydrogen........... 48°70 x 329 = 16,0223 
Marsh gas.......... 3820 x 996 = 38,0472 
Olefiant gas......... 6°90 1,585 = 10,9365 
Carbonic oxide gas.. 792 x = 25344 


tion, Tenth Annual ting, Pitteburg, 1882. 


Actual volume or weight of the several 
combusti 


ble gases... ........ 67,5404 
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—or, in round numbers, 680 heat units in one cubic foot of | 
s thus composed. Some gentlemen estimate it at 700; Mr. | 
Sdgerton has just stated the Manhattan gas us 800. By cal. | 
culation derived from multiplying the weight of each con- 
stituent gas by its gravity and by the weight of a cubic foot | 
of air, it is found that 100 cubic feet of gas weigh 3°796 | 
pounds, or 32 cubie feet of gas weigh 1 pound. One cubic 
foot of gas weighs 218°9 grains, 0°4085 specific gravity; one 
cubie foot of air weighs 585°9 grains. If we multiply the | 
weight of 32 cubic feet (1 pound) by-the calorific power as | 
determined by Dr. Frankland—namely, 680 heat units—we | 
have 21,780 heat units derived from 32 cubic feet of the | 
combustible gases, or a total of 68,000 heat units from 100 
cubic feet of gas, as already stated. In practice, however, 
as Mr. Edgerton has just stated, this is not realized; we fail 
to realize this amount by at least 200 heat units. In fact, we | 
might say we scarcely realize 500 beat units. If this data is | 
correct, it will be quite easy for you to calculate the relative | 
calorific power of the different gases manufactured under | 
the various processes in vogue as presented to you for your | 
consideration. If we take one ton of coal and convert it into | 
gas, and then compare the calorific power of the combustible 
gases with that of the coal used under a boiler for engine | 
purposes, we will be able to solve the problem of the com- 
parative values of coal used in its natural state and ia its 
gaseous form for motive power, for heating, or for cooking 
purposes. By way of comparison, I may state that the best | 
compound condensing engines use about two pounds of coal 
per hour for generating one horse power. The ordinary ev- 
gines use about five, and the small engines all the way from | 
four to ten pounds perhour. It should be remembered that 
when work is interrupted at night and at meal times, a con 
siderable quantity of fuelis used in generating and maintain- 
ing steam. The economical results may be summed up as 
follows: Engines using the quantities of coal enumerated be- | 
low convert into work the following percentages of the total | 
heat of combustion : | 


Per H. P. 
2 Ib. coal develops only 9 » of the total heat of combustion, 


3 % 
4 ‘ 4°54 “e 
9 se “e “a 2 


According to calculations, carefully made, it has been found 

that if all the heat of combustion were converted into power, | 
steam engines would require but 0°18, or say one-sixth, of a | 
pound of coal to produce one horse power, instead of the | 
amounts just named. It needs but little calculation to arrive 
at the great loss of heat by the present mode of producing 
power. For instance, if the theoretical value of coal could 
be realized (viz., 2,240 1b, of coal x 1b.}, a ton of coal | 
would equal 13,440 horse power. The best engines, as al-| 
ready stated, use two pounds of coal—viz., 2,246 Ib. of coal | 
+2 lb. =1,120 horse power per ton of coal; and a great | 
many engines use ten pounds of coal—viz., 2,240 Ib. coal + | 
10 Ib. = 224 horse power per ton of coal. At this point 1| 
would like to say that in gas engines, if all the heat of com- 
bustion in one cubic foot of gas were converted into work, 
it would require but 3°66 cubic feet to produce one horse 
power. If the total amount of 12-candie power gas produced 
from aton of coal (say 12,009 cubic feet) could be converted 
into power, we should realize 3,278 horse power—viz., 12,000 
c. ft. + 3°66 = 3,278 horse power per tou of coal converted 
into gas. If, however, we use 20 feet of gas per horse pow- 
er, we have less horse power froma ton of coal in a gaseous 
form. If these figures are correct (and I believe them to be 
so), a careful study of them will help to dispel some of the | 
notions entertained in regard to the expense of using gaseous 
fuel as compared with coal, leaving entirely out of the ques- 
tion its advantages in the direction of no wood being re- 


ing a considerable quantity is about one hour, or rather 
more. 

Casts thus prepared present a very great resemblance to 
human flesh, both in color, texture, and translucency. The 
are very easily painted, and form an admirable groundw 
for the depiction of skin diseases. As to their durability, I 
cannot speak with certainty, having vone which have been 
made more than ten months. It is very necessary to keep 
them in a dry place. 


APPARATUS FOR CARBON IZING OR EXTRACT. 
ING WOOLEN RAGS. 


THE most common way of destroying the vegetable matter 
contained in woolen rags (generally cotton warp or cotton 
fiber which has been spun together with the wool) is by dip- 
ying them for some time into acid solutions contained in 
open vessels, then to pass them through a hydro-extractor, 
and after that to dry them. manipulation isto a certain 
extent simple, and does not entail a great outlay for machin- 
ery, but it has one great drawback, viz., the handling of the 
rags after having been saturated with the acid and the breath- 
ing by the men of the fumes given off by this acid, whicb, it 
may be said, is not conducive to health. This destructive 
quality of the fumes, which are neither more nor less than 
the acid volatilized, has been utilized by a Swiss inventor for 
the removal of the vegetable matter in the rags, and be does 
this in such a manner that it acts upon the former and not 
upon the lungs of the operatives. The apparatus which is 
employed for this purpose is shown in our illustration, and 
seems to have only one fault, but which by many will be con- 
sidered a serious drawback, and this is the apparent costli- 
ness of the machinery he makes use of, though, as will be 
seen at a glance, it is not of a complicated nature; but in 
treating rags an outlay for plant seems to be thought an 
= by most manufacturers. 

he apparatus consists in the first instance of a receptacle, 
B, which contains hydrochloric acid and which fills it to 
about 16 in. in height; a pump, C, lifts the acid through the 
pipe, f, from which it descends upon the distributer, T, and 
thence through the pipes, g, back again into the cistern, B. 
During this passage the hydrochloric acid evaporates to a 
certain extent and saturates the air through which it passes. 
The air is drawn off by a fan, D, from the top of the cistern, 
B, and sent into a heater, E, and thence into the keir, A, as 
indicated by thearrow. The heater, E, contains a number of 
steam-pipes, by which it is kept at a temperature of about 
250° Fahr., and which, consequently, heats the saturated air 
to about the same temperature. 


tall 


- 


APPARATUS FOR SEPARATING WOOLEN FROM 
COTTON RAGS. 


The vessel or keir, A, is gene and contains in its inte- 
rior the rags or otber textile material to be carbonized; it is 
likewise heated by the admission of steam into the jacket, a, 
through a pine shown at the lower end, while it has a man- 


uired, and also di i ith th dirt. 
| hole, 6, at the top for the admission of the rags. The hot 


—_ | saturated air enters at the bottom, goes through the material 

A NEW MATERIAL FOR CASTS AND MODELS. | Contained in the keir, and passes out at the top through the 
| pipe, d, into any convenient receptacle. Thus, it will be seen 

In the British Medical Journal Dr. Anthony Bowlby thus | that the expenditure consists principally in that for the ap- 
describes his process: The articles used are Swinburne’s | paratus, that for the acid being minimized. Of course, the 
prepared gelatine, 8 0z.; French chalk, 14 0z.; honey, 26 fi. | interior of all vessels and pipes must be of a substance, such 


0z.; glycerine, 6 fl. oz.; that is, the proportion of 1 part | 
gelatine, 18 French chalk, 3} honey, 3 glycerine. Prepare | 
a coloring solution: rub down half a drachm of carmine in 
half an ounce of water; to this add two and a half ounces | 
of glycerine, and keep in a stoppered bottle; shake the mix- | 
ture before use. ; 

The French chalk should be perfectly white, and the | 
honey of as light a color as possible (‘* Furber’s Strained | 
Californian Honey” and ‘‘ Narbonne Honey” are the best). | 
The cost of these materials will be about 7s. 

The implements required are two large china pudding 
dishes, and two saucepans large enough to contain the same. 
Put all the gelatine into one of the dishes. and add plenty of | 
cold water. Leave it to soak exactly half an hour. While | 
the gelatine is soaking, weigh out the French chalk into the 
other dish, and add the glycerine. Stand the pots contain- 
ing the honey in some hot water till it is fluid enough to 
pour ; then add it to the mixture of chalk and glycerine. 
Mix all weli together, and place the dish containing the 
mixture ina saucepan of boiling water ; let it get nearly to 
boiling heat, and keep on stirring it gently. 

_ To this mixture must now be added the coloring solution, 
sixty minims of which will make a good flesh color. When 
the gelatine has finished soaking, turn it out into a clean 
cloth, and wring out every drop of superfluous water ; put | 


as lead, pot, or glass, that resists the acid. As the inventor 
does not give any data about the size of the keir, we presume 
that this is a matter of discretion, and of the quantity of 
material to be carbonized.— Tertile Manufacturer. 


PREPARATION OF GOLD LEAF AND GILT WIRE. 


In hardness, gold ranks somewhat above silver and below 
copper. It is extremely flexible, and so tough that when at 
length, by repeated bendings, it is made to break, both the 
fractured pieces appear terminated by a wedge shaped ex- 
tremity. From its softness and toughness it receives with 
perfect exactness the impression of the dies in coining, and 
for the same reasons it does not file freely, clogging up the 
teeth of the iustrument in a very short time. It possesses 
little elasticity or sonorousness. It receives great brilliance 
from the burnisher, but not from the action of polisbing 
powders. It is inodorous and insipid. The tenacity of 
gold is by no means so great us was supposed by the earlier 
chemists; it is inferior in this respect to iron, copper, pla- 
tina, and silver. A wire of gold one-tenth of an inch in di- 


| ameter will support about 245 pounds avoirdupois before it 


breaks. It is extremely malleable when hot and cold, and 


“very ductile. 


In consequence of the high commercial value of gold, it is 
scarcely ever employed in mass or in thick plates for orna- 


it back in the dish, and place the latter in a saucepan of boil- | 
ing water, over a fire or gas jet. | mental purposes, but advantage has been takeu of its re- 
As soon as the gelatine begins to dissolve round the edges | markable malieability to reduce it into leaves of an almost 
of the dish, pour over it all the hot mixture of French | incredible thinness, so that in this state, notwithstanding its 
chalk, ete.,and keep on stirring for fifteen or twenty min- | high specific gravity, it will float in the air like a feather. 
utes, over the fire, till the whole is thoroughly homogene- | Of the ingenious art called gold beating, we shall proceed to 
ous ; then remove the dish, allow the liquid to cool to about | give a short account. 
the consistency of treacle, and pour it intothe mould. It} The gold selected for this purpose is as pure as possible; 
is better not to use the freshly prepared material for casts, | the quantity used at one time by English artists being two 
but to pour it out into flat dishes, and, after it has set, keep ounces. This being melied in a blacklead crucible with 
it for a week or two before using, when it may be readil some borax, is poured into an iron mould previously heated 
melted by putting the dish containing it into a pan of boil-| and greased, by which it is formed into a plate six or eight 
Ing water. Should the material have been kept very long, | inches long and three-quarters of an inch wide. This plate 
it may be necessary to add a very little water, to facilitate | is heated red hot in order to burn off the tallow, and is then 
the melting. Considering that it takes some time to set at | extended. by forging on an anvil, and afterward passed be- 
the temperature of the body, it is not advisable to use the tween steel rollers till it becomes a long ribbon as thin as 
material for taking the mould, for plaster of Paris is in; paper. The ribbon is now cut into 150 equal pieces, each of 
every way better. Moulds made of the latter material | which is forged on an anvil till itis about an inch square, 
should be well dried and oiled, after which they should be | after which they are well annealed. Each of the squares in 
painted with spirit varnish, and again oiled, before use. The| this state weighs 6°4 grains, and in thickness is equal 
cost of the materia) is slight, and the time occupied in mak-| to ;}, of an ineh. The 150 plates of gold thus produced 


are interlaid with pieces of very fine vellum about four inches 
square, and about twenty vellum leaves are placed on the 
outside; the whole is then put into a case of parchment, over 
which is drawn another similar case, so that the packet is 
kept close and tight on all sides. Being now laid on a 
smooth block of marble, from 200 to 600 pounds in weight, 
the heavier the better, the workman begins the beating with 
a round faced, somewhat convex hammer, called the cutch 
hammer, weighing sixteen pounds; the packet is turned occa- 
sionally upside down, and beaten with strong but not acute 
strokes, till the gold is extended nearly to an equality with 
the vellum leaves, to ascertain which the packet is opened 
from time to time, and also beat and rolled between the 
hands to facilitate the extension of the gold between the 
leaves. 

The first of the process being completed, the ket 
is then ean te pieces and each leaf of gold is divided into 
four with a steel knife; the 600 pieces thus produced are 
interlaid with pieces of ox gut, of the same dimensions and 
in the same manner as the vellum. The beating is contin- 
ued, but with a lighter hammer, called the shodering bham- 
mer, and weighing about twelve pounds, till the gold is 
brought to the same dimensions as the inter mem. 
brane. It is now again divided into four by means of a 
piece of cane cut to an edge, the leaves being by this 
time so light that any accidental moisture condensing on 
an iron blade would cause them to adhere to it. The 
2,400 leaves hence resulting are parted into three pnack- 
ets, with interposed membrane as before, and béaten with 
the finishing or gold hammer, weighing about ten pounds, 
till they acquire an extent equal to the former. The packets 
are now taken to p’eces, and the gold leaves, by means of a 
cane instrument and the breath, are laid flat on a leathern 
cushion, and cut one by one to an even square, by a cane 
frame; they are lastly laid in books of twenty-five leaves each, 
the paper of which is previously smoothed and rubbed with 
red bole to prevent them from adhering. Hence it appears 
that each of the inch -square pieces, into which the ribbon of 
gold was divided, is extended by beating to 196 square inches, 
or 16 leaves, weighing 0°4 of a grain each, and not exceeding 
in thickness yy9;y, Of av inch. Every grain of gold fur- 
nisbes 80°6 square inches. 

Gold wire, as it is called, is in fact only silver wire gilt, 
and is prepared in the following manner: A solid cylinder 
of fine silver weighing about twenty pounds is covered with 
thick leaves of gold, which are made to adhere inseparably 
to it by means of the burnisher. Successive lamin are 
thus applied, till the quantity of gold, if intended for 
common gold wire, amounts to 100 grains for every pound 
troy of silver; if for double gilt wire, to about 140 grains. 
This gilt silver rod is then drawn successively through holes 
made in a strong steel plate, till it is reduced to the size of a 
thick quill, care being taken to anneal it accurately after 
each operation. The succeeding process is similar to the 
former, except that a mixed metal somewhat softer than 
steel is employed for the drawing plates, in order to prevent 
the gilding from being stripped off, and no further annealing 
is requisite after it is brought to be as slender as a crow quill. 
When the wire is spun as thin as is necessary, it is wound on 
a hollow copper bobbin, and carefully anncaled by a very 
gentle heat; finally it is passed through a flatting mill, and 
the process is then complete. 

According to Dr. Halley, six feet in length of the finest 
gilt wire before flatting will counterpoise no more than a 
grain; and as the gold is not quite i of the whole, « single 
grain of gold thus extended wil] be 3456 feet long. By 
the operation of flatting, the length of the wire is increased 
about a seventh, and its width is equal to yy of an inch: 
hence the surface occupied by one grainis equal to 98°7 
square inches, with a thickness of ;ygyqq Of an inch, 

The color of pure gold by reflected Hight isa full bright 
yellow, verging on one band toward orange and on the other 
toward brass yellow. It is remarkable that gold fused with 
borax becomes considerably paler than usual, and, on the 
otber hand, when fused witb niter, it becomes more highly 
colored," without any other perceptible change being induced 
by either of these salts; hence, as this metal is reckoned 
beautiful in proportion to the fullness and brilliancy of its 
color, the borax flux used by the goldsmiths is generally 
mixed with a sufficient quantity of niter to counterbalance 
its discoloring property. The color of gold when in high 
fusion is bluish green, of nearly the same tint with that of 
gold by transmitted light; this latter may conveniently be 
observed by laying a leaf of gold between two thin plates of 
— pA and holding it between the eye and a strong 

ight. 

The specific gravity of gold is only inferior to that of 
plantina; with reg to its precise amounta considerable 
variation may be observed on comparing the reports of 
different authors, one stating it as bigh as 20 and another as 
low as 18°75. This difference is no doubt attributable to 
slight impurities in the gold itself, partly also to imperfection 
in the balances made use of, to differences of temperature, 
to the gold’s being cast in sand or metal, to its being ham- 
mered or not, and to other causes which affect the specific 
gravity of metallic substances. According to an experiment 
of Mr. Ellicott, whose accuracy is undoubted, the specific 
gravity of an ingot of gold refined by antimony was 19°184, 
aod of the same when hammered, 19°207. According to 
Lewis, the specific gravity of fine gold at 58° Fahr. 
amounted to 19°376. Brisson reports the specific gravity of 
fine gold in ingot to be 19°258, and of the same when ham- 
19°861.—Glassware Reporter. 


THE ART OF HORSESHOEING: ITS EARLIEST 
HISTORY AND PRINCIPLES. 


By Prof. Maurice Ker. 


THERE is not the slightest doubt that the necessity for pro- 
tecting the foot of the horse from undue wear has been recog- 
nized, more or less, in all countries from the earliest times, 
and the amount and kind of protection have been dependent 
not only upon the soil and climate of the different regions iv 
which horses have been largely utilized, but also upon the 
ingenuity and resources of the people who employed them. 
In a state of nature, and when not compelled to travel more 
or less continuously upon bard, rugged ground, the borny 
case of the burse’s foot is ample protection, and the grow 
of horn is sufficient—sometimes more than sufficient—to 
meet the demands of wear. With some breeds of horses, the 
hoof-horn is naturally dense and tough, and the growth rapid. 
This characteristic is more especially noted iv bot, dry cli- 
mates, with rocky or sandy ground, and in these the hoofs 
are long, narrow, and concave in the sole. In such coun- 
tries horses can often perform a fair amount of work without 
any protection to their feet. In temperate and northern cli- 
mates, however, where there is more or less moisture, and 
the ground is soft, horses’ hoofs are more inclined to be ex 
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tenacity and density, and soon wears away wheu the animals 
travel considerable distances, especially on stony ground or 
artificial roads. 

In all climates where horses bave to toil continuously on 
hard ground, and particularly if it be broken and stony, some 
kind of provision has to be made against undue wear of the 
hoofs, and consequent lameness and inefficiency. In South 
Africa and some other parts of the world, a good amount of 
work can be performed by horses with unprotected feet ; but, 
whenever the toil is severe, und the soil is bard and rugged, 
then the weur of horn is not compensated for by its growth, 
and the animals are soon foot sore and lame, from the sensi- 
tive parts contained in the hoof becoming exposed and in- 
jured. Therefore it is that, in the most tavored countries in 
this respect, a protection of some kind has to be resorted to, 
if the powers of this most useful of all animals are to be regu- 
larly and com) letely utilized for the benefit of man. Horses are 

uerally shod with iron shoes in the East, and, even where 


the soil is sandy, the Arabs avail themselves of this device, | 


and their farriers hold a bigh place in the social scale, be- 
cause their services are so valuable in increasing the useful- 
ness of the indispensable steed. In other countries, where 
shoeing is not regularly resorted to, as in the Transvaal, this 
is not so much, because there are very few farriers. The 
Boers gladly avail themselves of the services of these artisans 
whenever they have the opportunity. In regions where our | 
method of shoeing is unknown or caunot be practiced, horses, 
when foot sore, are either led or turned adrift until their | 
hoofs have grown sufficiently; or these are covered with raw | 
hide sandals, or the soles are garnished with pieces of deer 
or cow horn, Until the campaign in North China, in 1860, | 
the Japanese employed exclusively sandals, made of rice | 
straw, for their horses’ feet. 

The hoofs of their diminutive horses are remarkably sound | 
and tough, yet wer found, from long experience, that from | 
journeying on rocky ground these soon became so much | 
worn that lameness ensued. And soit was that when a} 
traveler started on a long journey among the mountains, he | 
was furnished with a dozen or two of these straw slippers, | 
which were attached to his saddle. When his hack began | 
tolimp, be had to dismount and tie a pair of these curious | 
contrivances on the front feet, and as their durability was | 
not great, the operation had to be performed at brief inter- | 
vals. The only consolation the traveler could discover under 
these circumstances was in the fact that these sandals were 
very cheap, and could be bought in every village. In the 
year 1860, the English government having to purchase a great 
number of Japanese horses for the use of the army during 
their advance on Pekin, several of the English army far- 
riers were sentio Japan to attend to them, and the natives 
for the first time saw iron shoes attached to hoofs by nails. 
Though very much astonished at first, they soon availed 
themselves of the Western invention, and itis now probably 
well known to every denizen of that enterprising kingdom 
as the most efficient and least troublesome mode of prevent- 
ing lameness in their horses from hard traveling. 

As regards the earliest history of horseshoeing, unfortu 
nately very litUle is known,and when the art of shoeing was in- 
vented it is difficult to ascertain. I have devoted much time 
and research to the settlement of this question, and in tracing | 
the history of horseshoeing from the earliest up to the pre- 
sent time, it may be here mentioned that there is some proba- | 
bility that it was known about B. C. 300, as a beautiful coin 
of Tarentum—a smalil island near Brindisi—of that date rep- 
resents a horse being shod. It is not improbable that the | 
Gauls and Celts shod their horses as we now shoe them, 
horseshoes and nails having been found in Gaulish graves— | 
especially in Alesia, where the Gauls made their last stand 
against the Romans; and they have also been discovered 
with ancient British remains in England, They have cer- 
tainly been found with Roman remains in many parts of 
England, and numbers of these shoes and nails figure in their 
museums. All these Roman and pre-Roman horseshoes and | 
nails, British and Continental, are peculiar; they are exactly | 
of the same shape, and nearly of the same dimensions, which 
are’ small—proving that the native horses were rather under- 
sized. The discovery of horseshoes with British and Roman 
remains in England disposes of the assertion (which is often 
repeated) in Haydn's ‘ ‘Dictionary of Dates ” that the art of 
shoeing was introduced into England by William the Con- 
queror. Certainly, considering the climate of that country, 
some substantinl hoof armature must have been greatly de 
sired by such an equestrian and chariot driving people as the 
ancient British; and the traditions and superstitions which 

et cling to horseshoes and horseshoeing appear to be derived 
rom prehistoric times, when the Druids were uot only the 
priests, but the skilled workers in metals—the armorers and 
shoers, who pursued their craft in obscure places and caves, 
each being a kind of Wayland Smith. It is somewhat re- 
markable that these primitive shoes and nails are evidence 
that the farriers of those days had a better notion of what 
was necessary than many of the more civilized workmen of 
mo lern times, 

The shoe is very light, has usually two small calks, and 
three nail holes on each side, into which fitted six very large 
headed nails; so that the horse had eight good projections on 
the surface of each shoe, which insured an excellent foot- 
hold with the least possible weight, and without disturbing 
the balance of the limb or position of the foot. From that | 
early period until the present time, this most important art, 
which has lent so much aid to civilization by increasing the 
usefulness of the horse a thousandfoid, has undergone many 
modifications in so far as the shape, weight, and application 
of the shoe are concerned. But it is greatly to be feared that 
these modifications have not always been to the advantage 
of the borse, or that of his owner. It was a bold, indeed a 
startling conception, to fasten a rim of metal to a horse’s 
hoof by means of nails—an invention quite as important as 
that of the wheel; and the daring but ingenious individual 
who first attempted to protect the foot of the noble animal 
in this way could have no idea of the service he was render- 
ing his own species. But his object was simple. He saw 
that if a horse traveled much, and particularly on hard 
roads, or during wet weather, the hoof was worn away faster 
than it grew, and that, if the traveling was continued suffi- 
ciently long, lameness resulted as a certainty. He could read- 
ily perceive that the part most subject to wear was the lower 
margin of the foot, and if he could firmly attach a small 
piece of some material harder than the horn, and of the out- 
ine of the part so exposed, this serious cause of inefficiency 
would be at once got rid of. By his invention success was 
complete, and the horse was transformed from a compara- 


tively useless creature into an animal next in importance to} 


man bimself in promoting civilization, and without which | 
modern society could scarcely exist. 

The primitive shoer knew all that was necessary to be 
known with regard to his craft, and we may surmise that he | 


}alone seen when this is placed on the ground. 


| the last four or five centuries shoeing bas not been conduct- 
| ed on rational principles. The shoes have been something 
|more—or shall we say less?—than a mere protection to the 
hoof. They have varied in shape and in wei 
| variations have always been to the injury of the horse, and 
the consequent disadvantage of horse proprietors. Some of the 
variations have been productive of abominable cruelty, and 
bave caused a terrible sacrifice of horse life and horse utility. 
They appear to have reached their maximum when false 
notions as to the functions of the horse’s foot were promul- 
gated by men who only studied the hoof, and forgot this 
was merely the covering to the organ, not the organ itself; 
| that it was only to the foot as the cranium is to the brain, or 
as the leather shoe is to the haman foot—in fact, that it was 
not much more than a “‘ covering or protection.” 
| The theory was that the hoof expanded and contracted at 
the sides, while the sole descended and ascended every time 
the foot was placed on the ground and raised again. To this 
theory the treatment of the hoof was subordinated. To fa- 
| cilitate elasticity, the sole was ruthlessly mutilated, until it 


| was so thin that it yielded to the pressure of the thumb, and | 


the blood often oozed through the horn. Shoes much too 
small were applied, and the horn to which they were nailed 
was rasped away, so as to make the foot fit the shoe, Every- 
}thing was only too frequently done which should not have 
been done. Nature’s arrangements were sulverted to suit 


| very erroneous notions, and, as a consequence, inconvenience, 
pain, lameness, and premature wearing out of horses were | 


witnessed, Hence shoeing has been oftentimes designated 


jan evil and a curse to the equine species; and the truth of 


this no one can deny when the operation is performed by ig- 
norant men. 
and a due regard to what is necessary, it is undoubtedly a 
great boon to mankind, and does not injure horses in the 
slightest degree. Much has been written against “ the iron 
fetter,” as the shoe bas been designated, and the blame for 
every kind of lameness has been attributed to it, while some 
authorities have ascribed the great expenditure of compara- 
tively young horses in our large cities to shoeing. A prop- 
erly applied shoe is not a fetter to the functions of the foot, 
as the part to which it is attached has scarcely any move- 
ment, and the hoof itself might wore fitly receive this appei- 
lation; avd, with regard to all horses being prematurely 
worn out through shoeing, the statement must be very anak 


| qualified. 


It is, perhaps, in some degree probable that horses with- 
out shoes might last longer, as, owing to their hoofs wearing 
too quickly, they could not work continuously, and a Jong 
time would be required to repair the damage by new growth, 


while with shoes they are made to toil incessantly, and per- | 


form duties which could never be attempted with unshod hoof. 
With rational shoeing, horses will still be worn out before their 
natural lease of life expires, though not through the shoeing 
but because of the toil the shoeing enables them to undergo. 
As shoeing is ordinarily practiced, it is a difficult art—the diffi- 
culty being solely due to the mutilations the hoofs sustain at 


| the hands of the farrier. As shoeing ought to be practiced, no- 


thing can be simpler or easier. The foot of the horse is a per- 
fect organ, thoroughly adapted for its purpose, and man 
cannot improve it. It only needs protection from undue 
wear, aud this protection is eusily and readily afforded by 
arming the hoof with metal sufficient to last for a certain 
period. In order to understand the general principles of 
shoeing, a glance at the different parts of the hoof is neces- 
sary. The wall is that portion which surrounds the foot, and is 
It is fibrous 
in structure, the fibers passing from above to below, as they 
grow from where the skin terminates. Externally the fibers 
are dense and resisting, but those nearer the interior gradu- 
ally become soft and spongy. The growth of the wall is in- 
definite, it being the part which has to sustain wear through 
contact with the ground. When the foot is lifted, the sole 
and frog are seen on its lower or ground surface. 

The sole is usually more or less concave in a healthy foot. 
It is fibrous, like the wall, its fibers passing in the same di- 
rection; but they are much softer, and their growth is defi- 
nite, they breaking off in the form of flakes when they have 
reached a certain length. The frog is a triangular mass, of 
somewhat soft and elastic fibrous horn, situated at the pos- 
terior part of the sole. Like the part, its fibers are also of 
definite growth, and flake off in large patches from time to 
time. The wall sustains weight and wear on all kinds of 
ground; the sole is adapted for sustaining weight on soft 
ground, more particularly; while the frog has a most import- 
ant use in acting as a cushion to support the powerful ten- 
don which flexes the limb, in diminishing jar, and in prevent- 
ing slipping. Tbe unpared sole and frog of the healthy foot 
veed no protection on any kind of soil. The flakes of loose 
horn on the former serve a very useful purpose in retaining 
moisture, and so keeping the solid horn beneath soft and 
elastic, while they act as so many springs when the foot is 
placed on projecting stones. The more the frog is exposed 
to weur, the larger and sounder it grows, and the better it is 
for the entire foot and limb, 

The fure foot is of more importance, in the matter of shoe- 
ing, than the hind one, inasmuch as it has to support much 
more weight, and is, consequently, more exposed to disease 
and injury. The fore foot, when well formed, is nearly, if 
not quite, circular, The hind foot is somewhat oval, tLe 
frog smaller, and the sole more concave. When the hoof is 
shod, the wall is not exposed to wear, ard therefore would 
grow to an indefinite and consequently most inconvenient 
length if the shoe should chavce to be retained too long, and 
the excess in growth of horn not removed. The sole and frog, 
on the contrary, never cause inconvenience, as their growth 
is limited. What is required in shoeing, then, is merely 
protection from undue wear, with the least possible interfer- 
ence with or disturbance to the functions of the foot and 
limb. The excess in length of the wall must be removed at 
frequent intervals—between a fortnight and a month, ac- 
cording to the activity of growth; but the sole and frog, if 
healthy, should not be disturbed. 

The question of weight of shoes is also an important one, 
especially with horses which are compelled to travel beyond a 
walk. Not agrain of iron more than is absolutely necessary 
should be allowed as a protection, There are no muscles 
below the knee and hock, and those which are chiefly con- 
cerned in the movements of the limb arise high up, and act 
upon short levers, An ounce weight at the shoulder or stifle, 
therefore, progressively and rapidly increases, until, at the 
foot, it has become equal to several pounds. Therefore it 


t, but these | 


But when it is carried out with intelligence | 


panded and the soles flat, while the horn itself bas much less | than many of the modern farriers generally have been. For | some notion of the many needless tons which the animal has 


| been compelled to carry, and the strain thrown upon foot 
}and limb—a strain they were never intended, and are not 
|adapted, by nature to bear. All shoes should, then, be as 
light as may be compatible with the wear demanded from 
them, For all horses, except, perhaps, the heaviest animals, 
employed in drays and heavy wagous, the lower or ground 
face of the shoes should be concave, and tbe upper or foot 
surface plane, or nearly so. They should be retai1ed by the 
smallest number of nails possible, six or seven in the fore 
shoes, and eight in the hind shoes. > 

Calks should seldom be employed. With the heaviest 
horses—the brewers’ dray or wagon animals—it may be ad- 
vantageous tu have toe and heel calks, to afford secure foot- 
hold. The procedure in shoeing is simple in the extreme. 
When the old shoe is removed from the hoof, nothing more 
is required than to remove the excess in growth of the wall 
by means of the rasp applied to the lower margin, or ground, 
or sole edge—not the front of the wall. The amount to be 
removed will depend upon the growth, and of this the far- 
rier’s skill in his art should enable bim to judge. It is at 
the toe or front portion that the excess is found, and this 
|should be removed until, in an ordinary hoof, when placed 
}on the ground, the angle should be about 50 or 52 degrees. 
| The sole or frog should not be touched, not even the loose 
flakes removed, and all the work ought to be accomplished 
by means of the rasp. 

Paring out and hacking at these parts with the drawing 
knife should be absolutely condemned as destructive to the 
foot. In reducing the wall to a proper length, care should 
be exercised in keeping both sides of the same height, as, if 
one is left higher than the other, the foot fetlock, and in- 
deed the whole limb will be thrown out of the perpendicular. 
This causes the borse to travel-puinfully, as it twists the 
joints, and in time leads to disease. Nearly always the in- 
side of the foot is left higher than the outside, and this 
| throws severe strain on the outside of the foot and fetlock. 

Standing in front of the horse when the foot is on the ground, 
one can perceive at once whetber this deviation is present. 
| In a well formed foot and leg a plumb line should fall from 
the point of the shoulder through the middle of the knee, 
| shank, pastern, and front of the hoof. 
| The wall having been reduced sufficiently, the shoe should 
fit full all round the circumference. and project slightly be- 
yond the heels, Heat is not absolutely necessary in fitting it 
|or procuring accurate coaptation between it and the hoof. 
| The nails should take a short, thick hold of the wall, so that, 
lif possible, the old nail holes may be obliterated when the 
| excess of horn is removed at the succeeding shoeing. With 
| the fore foot the nails should be driven home more firmly at 
the toe than the heels, particularly the inside heel. The 
| clinches must be laid down as smoothly as possible, and with 
only trifling rasping. The front of the hoofs or wal! should 
on no account be otherwise touched with the rasp, but ought 
to pass in a straight line from the top, or coronet, *o the shoe. 
| Rasping this part of the hoof is most injurious, and should 
| not be tolerated on any consideration. It removes the dense, 
|tough fibers, which are best adapted for holding the nails 
|thatretain the shoe, and exposes the soft, spongy horn be- 
}neath. This soon dries, cracks, and breaks, and does not 
| afford sufficient support to the nails. 
Taken then, altogether, the evils of shoeing as generally 
| practiced are: 1. Paring of the sole andfrog. 2. Applying 
| shoes too heavy, and of a faulty shape. 3. Employing too 
| many or too large nails. 4. Applying shoes too small, and 
| removing the wall of the hoofs to make the feet fit the shoes. 
| 5. Rasping the front of the hoof. The shoe should give the 
| foot a level, natural bearing on the ground. Calks are hurt- 
| ful, and may easily be dispensed with, if the shoes have a 
}concave ground surface, and the frog is allowed to come 
| fully in contact with the ground. It cannot be denied that 
the manufacture of horseshoes and nails by machinery is 
destined to confer a great boon on horse owners. 
Speaking from my own experience, I remark, in conclu- 
sion, that the North Metropolitan Tramway Company in 
London has more than three thousand horses, and these are 
all shod with the Seeley horseshoes and nails. The shoes are 
| made of excellent iron, which allows them to be altered in 
| shape without the necessity for heating. The shoes are alter- 
led and fitted in a cold state, and the nails being pointed 
ready for use, a horse can be shod in very much less time 
| than in the ordinary way, and certainly very much better. 
Shoes with a concave ground surface, spoken of above, not 
only secure a better footing on paved roads and grass lands, 
but they do not afford any space for the lodgment of stones, 
| mud, ete., between them and the roof; in heavy ground suc- 
tion is greatly diminished, while in snow, *‘ balling” is quite 
out of the question. With regard to special shoeing and shoes 
for particular cases, I do not venture to speak here; they be- 
long more in the domain of the veterinary surgeon.—Spirit of 
the Times. 


EXPLOSIVE ALLOYS. 
By H. DEVILLE and H. 


OxiwE of iridium is projected into fused zinc, the mass is 
kept in fusion for six hours, and the cooled ingot treated 
with hydrochloric acid to remove tie excess of zinc, etc. 
When the graphite-like residue, washed and dried at 100”, is 
heated to 300°, it instantly takes fire, almost explosively, giv- 
ing off fumes of zinc and of osmic acid. This deflagration 
occurs also in a vacuum, but naturally, without production 
of zine oxide or of osmic acid. At 300° there is, therefore, a 
change of state attended by great development of heat, which 
in the air occasions combustion. This phenomenon is so 
marked that by its means 1 or 2 per cent. of iridium may be 

, detected in platinum. Ruthenium and rhodium produce 
similar effects.—Compt. Rend. 
| 


CAFFEIC ACID FROM CUPREA BARK. 
By G. Korver. 

| Tae bark employed differs from ordinary cinchova bark 
in that its aqueous solution becomes reddish violet on the 
addition of potash, and, moreover, it yields caffeic acid when 
emgiyed for the manufacture of sulphate of quinine; the 
-affeic acid is found in the mother liquors as quinine caffe- 
ate. The author has obtained the acid from the bark by the 

following process, the yield being about 0°5 per cent. : 
The powdered bark is first extracted with ether and then 
thoroughly with boiling alcohol. The latter extract is evapo- 
rated to dryness and the residue treated with two and one- 


is that a shoe six or twelve ounces heavier than is absolutely half times its weight of boiling water and its own weight of 
necessary to protect the wall from wear occasions a great potash; the whole is then boiled for three hours, supersatu- 
waste of muscular power of the limb, and consequent great rated with dilute sulpburie acid, filtered hot and extracted 
fatigue. If we consider the rapidity with which the weight | with ether. This extract is concentrated until crystals form. 
increases from the shoulder or hip toward the foot, the | The crystals are well washed with small quantities of ether, 
number of steps a horse takes in a journey of a few hours, and are purified by boiling with animal charcoal and recrys- 


was more of a benefactor to the horse owners of his time|and that there are four feet so surcharged, we shall gain tallizing. They form brilliant, hard, yellowish tables, with 
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48 per cent. water of crystallization. From acetic acid they 
separate in crusts of opaque nodules, which decompose with- 
out melting at 212°, and bave the formula C,H,O, + 3H,0, 
and they give the characteristic reactions of caffeic acid. 
Dimeihylcaffeic acid and methylic dimethylcaffeate were 
prepared from tbe acid and identified, 

The presence of this acid furnishes an additional proof of 
the relationship existing between the coffee and cinchona 
plants. —Pharm, J. Trans. 


MONROY’S LIQUID MEASURE. 


Ly the retail trade, liquids are usually measured out to 
customers in tin measures. This is a very simple and expe- 
ditious method, but one that has its disadvantages. In the 
first place, it is not without danger where the measurement 
of inflammable liquids, such as oils, petroleum varnish, 
alcohol, ete., is concerned; and, in the second place, it is 
accompanied by losses due to spilling and evaporation, aud 
by the escape of bad odors in some cases. To obviate such 
disadvantages, various apparatus have been devised, and one 
of the simplest and most ingenious of these is the one in- 
vented by Mr. Monroy, which we illustrate herewith. 


The apparatus consists of a glass reservoir, V, at the up- | 


per part of which are arranged two concentric tubes, and, 
at the lower part, a three-way cock, T. Of the latter, way 
1 communicates with the reservoir, V, way 2 with the pipe, 
A. through which the liquid enters, and way 3 with the dis- 
charge pipe. Beneath the cap, G, there are two concentric 
tubes which reach nearly to the bottom of the reservoir, V. 
The outer of these is fixed and contains a number of aper- 
tures distributed over its circumference at properly regu- 
lated heights. The inner tube, which is movable, is also per- 
forated, but its apertures are distributed in a different man- 
ner. The cylinder, 5, which is maneuvered by hand, allows 
the inner tube to be revolved, and brings to the front of the 
apparatus numbers which, in the one liter measure, for ex- 
ample, correspond to 1, 44, 44, and 4¢ liter. 


MONROY’S LIQUID MEASURE. 


For each of these four positions there is a coincidence be- | 


tween one of the apertures in the fixed tube and one of the 
corresponding apertures in the movable one, but for a single 
one at a time. The inner tube, which is open at each end, 
communicates freely with the atmosphere. In a position of 
rest, the cock, T, closes orifice 2 and establishes a communi- 
cation between 1 and 3, and the reservoir, V, is then empty. 


When a measurement is to be made, the figure answering | 
to the quantity is brought to the front, and the cock, T, is) 


turned in such a way as to close 3 and open a communica- 
tion between 1 and 2. The liquid from the em 
then flows in through A and enters the vessel, V, which it 
fills until the level of the liquid reaches a poiat where the 
corresponding apertures of the two concentric tubes are op- 
posite each other. At this moment, the liquid closes these 
two apertures, the air.above the liquid in the vessel, V, can 


no longer escape, the pressure that it exerts stop: the flow, | , r ‘ , 
the level remains stationary, and the liquid is gauged. The | Mulwa, having neither swamps nor perceptible moisture, | 


MALARIA.* 
By James H. Sauispury, A.M., M.D. 


Prize Essay oF THE ALBANY MepicaL CoLLEGE ALUMNI 

AssocraTIon, FEs., 1882. 

Tuese investigations were made in 1862 and 1863. A re- | 

sume of them was first published in the American Journal of | 

the Medical Sciences, for January, 1866, and in November, | 
1869, in the Revue Scientifique of Paris, France. 


INTRODUCTION.—ABSTRACT OF THE VIEWS OF THE PROFES- 


| coast is covered with mangroves, and skirted by rocks, reefs, 


and islets. Among its products are mahogany, oranges, 
lemons, and guavas. The mosquito with myriads of insects 
and reptiles, parrots, paroquets, and other tropical birds an- 
nounce a hot and productive climate, and lead us to look for 
a tainted air and a pestilential habitude; but not withstand- 
ing all these threatening conditions, the usual symbols of a 
sickly climate, New Holland is remarkable for its healthful- 
ness. Pulmonary diseases, and in the wet season, dysen- 
teries, are observed, but the fevers incident to warm cli- 
mates elsewhere are here of rare occurrence. 

“6. Mr. Titian Peale, the zealous and successful naturalist 
who accompanied Capt. Wilkes on the exploring expedition 


SION IN Past AND Recent TIMEs. 


It has been observed from remote times that the exhala- 
tions from drying marshes and the desiccating beds of ponds, 
pools, and streams have a noxious influence. 


| to the Southern Ocean, writes to Prof. Dunglison that he 
| never saw a case of intermittent fever in either natives or 
| strangers in the Polynesian islands, although the officers and 
men of the expedition lived and slept in the midst of marsh 


| These observations resulted early in vague notions as to | stenches and mosquitoes, when the days were bot, and the 
| the character of these emanations. Such notions were ill huts open and exposed, Capt. Wilkes describes these 
defined down to the time of Sancisi, about two centuries | islands us fertile, moist, hot, but yet as remarkably salubri- 
back. He gave to the world a treatise—‘‘De Noxiis Palu- | ous. 
/dum Effiluviis”—from which emanated the better defined! . ‘‘7. Capt. Wilkes says Tongataboo is an organic island 
| views of the eighteenth century, which ascribed miasmatic formed by coral, is rich, flat, and luxuriant, and opp 
emanations to vegetable decompvsition. | by a temperature rising 98°, offering a mean, during the so- 
During the present er and especially for the last | journ of the expedition, of 79°25° Fahr. There was much 
forty years, these views have been innovated upon by many | rain, and when clear, heavy dews. 
| who have carefully conducted chemical inquiries into the “The writer supposes that these phenomena must create 
| abnormal constituents of the mephitic atmospheres hovering | sickness, but he sees many old people, and admits that 
| over miasmatic localities. | although ashore at night, the people of the expedition were 
The meager and unsatisfactory results thus obtained have | not sufferers. Mr. P. also testified to the good health of the 
created many disseuters from the vegetable decomposition | place. 


| theory; and other hypotheses have been embraced, the most | 


of which have been as intangible as the one rejected. 

Some entertain the idea that decay generates a predispos- 
ing poison, which, being inhaled, is sufficient of itself to ex- 
cite ae while cool nights and hot days may hastep the 
attack. 

Others look upon marsh exhalations as only a cause that 
may enfeeble health, and thus enable the meteorological | 
changes of the summer and first autumn months to more | 
readily excite disease, which may also result in many in- 
stances without any such enfeebling influences. 

Others refer all periodical diseases to mere meteorological | 
changes, only regarding marshes as aids in the way of _ 
senting evaporating surfaces by which the air is made colder | 
and damper. 

More recent authors, dissatisfied with these theories, have | 
suggested a variety of explanations. The present well re- | 
ceived miasmatic marsh theory is well set forth and sus- | 


“*8. Ovolau (Fiji) is a volcanic island, the mean tem- 
‘perature of which for six weeks was 77°81°; maximum, 96°; 
minimum, 63°. Turnips, radishes, and mustard seeds ap- 
peared above ground in twenty-four hours, melons in three 
days, while marrowfat peas fit for use were produced in 
five weeks. On this island, volcanic as Sardinia, and hot as 
the Maremma, fevers, whether remittent or intermittent, 
were unknown. 

The island of Soloo, in latitude 6 01° north, enjoys a 
temperature seldom below 70° orabove 90°; that is, about the 
mean of that of the pestilential western coast of Africa. It 
is however healthy. 

**10. ‘Menouf, the capital of Menoufzer, in Lower Egypt, 
is situated on the banks of a canal formerly navigable, but 
so no longer. This canal bathes the walls of Menouf from 
south to west. Within a few yards of it lies another canal 
of stagnant water, the space ewes forming a road into 
the town. To the right of the south gate lie basins of 


tained by McCulloch. 

Cragie, of Edinburgh, bas, in his Practice of Medicine, 
handled the subject in a more learned and lucid way, and 
presents both sides of the question. The oneness pre- 
sented by Cragie are: The low temperature at whgeh these dis- 
ease producing changes may take place, the unaccountable pro- 
duction of them io places where there is nv apparent vege- 


| water to rot flax in, which give out a i odor. 
| Here and there is a cemetery, and between these are pools 
for the same use, some of them broken, neglected, and full 
| of stagnant water. Menouf has no gardens, its streets are 
narrow and dirty, and its houses small and badly con- 
| structed. The people drink the Nile water. The yeurly in- 
|undation floods the country around Menouf, up to the 


tation, and often no marsh, the exemption of certain places | walls, but it does not continue long under water, to which 
where all the seeming elements of decomposition occur, the | fact Surgeon Carrie ascribes its healthfulress. In addition 
effects of cultivation in eradicating the cause, and the sani- | to its other defects, the place is surrounded by a second 
tary variation of the same localities during different and | wall composed of dirt and rubbish transported from the 
similar vears. town.’ (Degennettes.) 

Prof. Dunglison, in his work on hygiene, ably presents; ‘11. Dr. M. B. Hope says: ‘The island of Singapore is 
the fallacy of the received opinions on the subject of the | in the main low and level. The greater part of the island is 
causation of malarious diseases, of which he holds we are | covered with jungles situated in marches. These jungles 
yet in total ignorance. | are almost impervious, and infested with tigers and other 

Dr. Jobn Bell is also antagonistic to the entertained views, | ferocious wild animals. Here and there the Chinese have 
and refers al] such morbid phenomena to the modification of | cleared and cultivated grounds. The vegetation is in- 
the sensible or appreciable conditions of the atmosphere. | credibly rapid in growth, and equally rapid in decay; the 
(Medical and Physical Jowrnal, 1825 and 1826, pp. 274-816.) | soil is rich; and the mean annual temperature of morning 

Rammanzani, Daniels, and Gardner believe that malarias | and evening 79°45°, and at noon 84°. Astonishing as it may 
originate or consist of sulphurous emanations. | seem under such circumstances, fevers of any kind are very 

Hoffman, that malarious fevers arise from a !essened elas- | rare.’ 
ticity of the air. Others, that they arise from the gases of| ‘12. Theempire of Brazil extends from the equator to the 
decomposing compounds. | southern tropics. It is watered by vast rivers and countless 

Ferguson believes that the only conditions necessary are streams, abounds in lakes and marshes, and under a burning 
soil and water. Others attribute them to electrical and mag- | sun smokes from the vapor of impetuous rains, and boasts a 
netic causes. Dr. Mitchell believes that they are ——— vegetation unsurpassed for abundance, variety, and rapid 
by a living organic cause, and that that cause is cryptogamic. | transition. 

The following list of cases, collected by Dr. Mitchell in| ‘‘ Beyond the coast range of mountains the air is stagnant 
his able little treatise on the cryptogamic origin of malarious | and hot. Notwithstanding all these conditions, the country 
and epidemic fevers, is interesting in this connection as evi- and towns are extremely healthy, even in the immediate 
dence against the organic decomposition and meteorological | vicinity of swamps and stagnant waters. 
theories, and as evidence in support of the true cause of in-| ‘'13. Africa under the same latitude is full of fevers. 
termittent fevers. The rains scarcely commence before the constitution begins 

“1. The canal in St. James’ Park, London, was, at the | to sink, even without externa] exposure. According to 
time Dr. McCulloch wrote, notorious for the abundance of | Lind, the first rains that fall in Guinea are supposed to be 
its aquatic plants, causing even in autumn an intolerable the most unbealthy, and they have been known in forty- 
stench; yet le congratulates the inhabitants on their miracu- | eight hours to render the leather of shoes quite mouldy and 
| rotten. Mungo Park mentions that the rain had not com- 


reservoir | 


lous exemption from malarious fevers: 


| situated at the bottom of a semicircular bay, and at the foot 
of a mountain range with high land on each side. The sur- 
| rounding soil is thickly covered with decaying vegetable 
and animal matters. The Deputy Inspector of Britis 
pitals, Robert’ Armstrong, says: ‘Here, then, we find all 
the elements necessary for the production of the vegeto ani- 
| mal poison; heat, moisture, decayed and decaying vegetable 
matter, with as large a proportion of reptiles, insects, and 


otber animal matters as is found in other tropical countries; | 


[ets strange to say, the town of Kingston is one of the most 
| healthy spots in the West Indies. 1 was informed by the 
| staff surgeon to the forces, who had long resided there, that 
| it was as healthy as the most favored spots iv England.’ 

‘3. Bishop Heber states that the wood tracts of Nepaul and 


‘*2. The town of Kingston, in the island of St. Vincent, is | 


Hos- | 


menced three minutes before many of the soldiers were 
affected with vomiting. Others fell asleep and seemed as if 
intoxicated. Twelve of the soldiers were ill the next day. 
The thermometer, says Boyle, is seldom above 81° or below 
69°, but the process of decomposition proceeds so rapidly 
that cloth and avimal substances such as leather become 
putrid in a period rey! credible. 

“14. ‘On one of the Isles Deloss, at Sierra Leone, a small 
force was soon destroyed ; yet it lies in the sea only about from 
half. a mile to a mile in diameter, and formed of granite 
which rises to three hundred feet in its center. It is appa- 
rently free from supposed causes of fever. There is but 
one piece of arable ground, no sulphur, no calcareous rock, 

no marsli, and very little soil, not eA and the tem- 
| perature seldom rises above 80° Fabr.’ (Boyle.)” 

Dr. Mitchell thus remarks, after detailing the foregoing 


cock is then turned so as to bring it to its first position. | become in summer and autumn so pestiferous as to cause | instances: 


This closes 2 and puts 1 in communication with 3, and the 


liquid therefore flows out beneath into the receptacle placed | 


there to receive it. The quantit 
at each maneuver depends upon ih 
responding apertures, and this is varied by revolving the 
inner tube, which has been regulated very accurately at the 
time of construction. The rapidity with which the measur- 


ing may be effected depends upon the quantity and degree | 


of fluidity of the liquid to be measured, and upon the dimen- 
sions of the orifices through which it flows. The stora 
reservoir should be placed at least as high as the orifice, A, 
but it may, without inconvenience, be placed severa) meters 
above it, owing to the fact thut there is arranged in Z a float 
that shuts off the entrance of the liquid into v. through the 
cock, T, as soon as the pressure of the air tends to become 
sufficient to cause the escape of the liquid through the con- 
centric tubes. In this case, it is necessary to take care to 
provide the orifice, D, with a vertical pipe whose height shall 
exceed that of the reservoir by about ten centimeters. 

_ The normal type of this aeperae is designed for measur- 
ing quantities up to a liter, but there are other sizes mede 
that are of measuring from 10 to 20 liters.—La 
Nature, 


that enters the vessel, V, | 
e height of the two cor-| 


| their abandonment even by the birds and beasts. 

‘4. Fordyce tells us that in a certain part of Peru, where 
| there is a total absence of water, and of course of ordinary 
vegetation, fevers and dysenteries render the country almost 
| uninhabitable, and, according to Pringle, the dry, unpro- 
| ductive, sandy plains of Brabant excite malarious fevers of 
| great intensity. 


| tude, embracing a region similarly situated to that of Amer- 
| ica from the West Indies to the Chesapeake Bay. It is sub- 
ject to a rainy season, bays, streams, estuaries, and extensive 
swamps. Around some of its towns there lies a deep, black, 
highly productive, vegetable mould. It is liable to extraor- 
dinary inundations, which lay the country as far as the eye 
| can reach under a sheet of muddy water. The temperature 
is quite as high as that of any other like latitude. The 


of Microscopical Investigations of Paludal Exhalations and 
| the Night Va rising from the paspaniing Freshly Exposed Soil of 
| Humid, Low Grounds, New Prairie Lands, an Peaty Bogs; and from the 


Drying Beds of Streams. Ditches, Lakes, and Ponds, in Malarious Dis- 


tricts; resulting in the Discovery of what appears to be the Canse of Inter- 
| mittent and Remittent Fevers; with some connected 
Pathology and Treatment, 


with their 


“5. New South Wales extends from 10° 5’ to 38° south lati- | 


‘* Other examples almost without number might be given 

| of the salubrity of places full of decomposing matter, and 
of the insalubrity of others where scarcely a vegetable is to 
be seen; so that many reflecting men are now disposed to 
abandon a theory which cannot be rationally sustained by a 
reference to facts, and which is shaken the more its pre- 
tensions are examined.” 

Dr. Watson says: ‘‘ Malaria isa specific poison, 
| specific effects on the human body, and is probably gaseous 
or aeriform, Of its pbysical or chemical properties we 
| really know knothing. 
| Dr. Robert Armstrong says: ‘* We are utterly ignorant 
‘of the nature of this poisen, and oo two authors agree re- 
| specting its constitution, the circumstances under which it 
| is generated, or its effectson the human body. . . . 
|the existeuce of miasm we have no positive proof. It 
| bas never been obtained in an insulated state, and conse- 

quently we are totally ignorant of its physical properties.” 
| Caldwell says: ‘‘If asked what is malaria, I answer I do 
| not know.” 

Tweedie says: ‘‘ Hence physicians have been reduced to 
| the necessity of inferring the existence of nb atmo- 

spheric influences, as a cloak of ignorance.” 
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ORYPTOGAMIC ORIGIN OF FEVERS AND OTHER DISEASE. 


Dr. Mitchell's theory of the cryptogamic origin of fevers, | 
published in 1849, is the last one, I believe, presented to the | 
public at the time of my writing. It is purely bypothetical, 


nations from certain lands at night, while during the day the 
emanations are innoxious. 
The reasons of this will appear farther on, when we come 
to speak of the true cause of intermittents. 
Dr. Mitchell remarks further that ‘‘ not only are the fungi | 


ther experiments, which Dr. Manson hopes to make more com. 
plete hereafter, he thinks that filarial periodicity is maintained 
during prolonged watching, and also when the hours of the 
middle meal are changed from midday to midnight; also that 
prolonged sleep probably disturbs periodicity in the direction 


yet arrived at by much careful study and inductive reason-| generally poisonous to a singular degree, but the phenomena | of diminishing the number of parasites in the circulation at 


ing from collected observations. 


for the manner in which he treats his subject, and especially | liar as to arrest the attention both of the toxicologist and | hours’ s 


for his apparently reasonable conclusions, in which he points | 
out to future investigators a new field for further careful 
research. 

The cryptogamic origin of fevers is not a theory wholly 
new. In Spain the populace believe that fungi cause fevers. 
J. 8. Michael’ Leger, of Vienna, in 1775 published a mono- | 
graph on mildew considered as a principal cause of epidemic 
disease among cattle, etc. He says the mildew producing 
the disease is that which dries and burns the grass an 
leaves. It falls usually in the morning, particularly after a 
thunder storm. Its poisonous quality, which does vot con 
tinue above twenty-four hours, never operates but when it 
is swallowed immediately after its falling. 

‘*Nees von Eisenbeck stated that fungi of the most minute 
forms bave their origin in the higher regions of the air, and 
descending to the earth produce spots and stains. Should 
this be confirmed, these signacula would bave a much more | 
important connection with epidemics than can be otherwise | 
conceded to them,.”” (Hecker, page 205 ) 

Webster, in describing the malignant fever of 1795, states 
that sound potatoes for market perished in his cellar in 
thirty-six hours. He further says, in speaking of the pesti 
lential fever of New York, in 1798, that he saw a cotton 
garment covered with dark gray colored spots of mildew in 
a single night, and that such events were then and there 
common. 

Boott, in bis life of Armstrong, observes that ‘‘ the most 
remarkable circumstance connected with the diseases sup- 
posed to arise from malaria, is their general prevalence in 
autumn in every country where they occur.” 

Baron Humboldt remarks that ‘‘ at Vera Cruz, where May 
and June are hotter than September and October, the latter 
months greatly exceed the former in the number and vigor of 
the fevers.” 

Prof. Mitchell remarks that if mere vegetable decomposi- 
tion were the cause of such fevers, we should find them 
most active in May and June, when decay is much more ac- 
tive than in autumn. In all countries the most unhealthy 
period of the year is when the phanerogams have completed 
their annual task of growth. This is the period when the 
microscopic cryptogamous growths develop in the greatest 
profusion. 

In malarial districts the causes of intermittent fever only 
present themselves at night. 

Dr. Mitchell further says: ‘‘ The most common malarious 
diseases are not producible by exposure in sickly places dur- 
Whatever may be their cause, it seems to 
bave activity solely at night. Darkness appears to be essen- 
tial to either its existence or its power. As this position is 
not generally acknowledged, it may be well to go into some 
details on this part of the subject 

“Dr. James Pind cites the following case: 

«The Phenix sloop of war, of forty guns, was employed 
in 1766 on the coast of Africa, where also was the Hound 
on the same duty. Both vessels, after a healthful cruise, 
put into the African island cf St. Thomas, notorious for its 
pestilential character. Here, of the crew of the Phenix, 
slept on shore seven officers and servants, while three mid- 
shipmen, five seamen, and one boy were also employed on 
a watering party which detained them on land at night. Of 
these sixteen persons, only two survived the malignant 
fever which followed, The remainder of the crew of two 
hundred and eighty mev were permitted to go ashore in the 
daytime, where the men rambled about at pleasure, followed 
field sports, and washed their soiled clothing. Not one of 
these was attacked with any kind of fever, and before her 
return home, the ship lost only one man, and be died of the 
effects of a blow on the head. The crew of the Hound 
were permitted to visit the shore only in the daytime. Of 
these, not one died of the fever.’ 

** Another equally remarkable case is given by Lind: * Ip 
1776, some French Protestants settled iv a paludal part of 
Florida, where finally most of them perished. On some 
business, they were visited by eight gentlemen, more health- 
fully situated at «a considerable distance, who spent one 
night there. On the following day, seven other persons 
from the same place paid them a visit, but left their district 
before nightfall. Of the first party, every one was attacked 
with intermittent fever, and two died; while of the other 
party not one individual suffered in the slightest degree.’ 

“Dr. James Johnson. in treating of this subject, remarks 
that while cruising or at anchor between Batavia and Ma- 
lacea, his crew lost but one man by fever among those who 
had not spent the night on shore ; whereas almost every one 
who slept even a single night at Edam died. 

‘No ill effects were experienced by going on shore in the 
daytime. Even being awake during the night, when on 
land, did not protect the seamen from danger. 

“Salter (Medical Naut., 1 vol., p. 456) says, when speak 
ing of the danger of exposure to the land air at night, 
‘every man who slept ashore, died. The rest of the ship's 
crew remained remarkably healthy.’ 

“On the authority of Surgeon Allen, we learn that * at 
Zanzibar all who slept on board ship escaped Every vic- 
tim seen or heard of had passed, at least, one night.on land. 
The captain avd forty men from a French corvette, who 
passed the night on land, were attacked by the coast fever, 
and not one survived.’ 

Dr. Evans, writing from the unhealthy island of St. 
Lucia, observes that ‘during the day the sportsman wades | 
through the stagnant waters and mangrove bushes which | 
cover the surface of the West India fens, with comparative 
immunity ; but long before the sun has disappeared, he | 
places himself beyond the reach of their poisonous 
effluvia.’ 

‘*Mr. Webb, Inspector of Hospitals, stated before a com- | 
mittee of the British House of Commons, that the men who 
remained on board the ships, in a noxious climate, ‘ Wal- 
cheren,’ were extremely healthy, although they went on 
shore to bathe and exercise daily, but never remained on 
land at night. Yet it was in that very place that the Eng- 
lish army, encamped or lodged on shore, was almost an- 
nibilated by malignant intermittent. 

‘In Major Tulloch’s report on the health of the military 
and naval service, he observes that ‘the sickness of the shore 
very rarely extends to the shipping, though only a few hun- 
dred yards from the land. The visitsof the sailors on shore 
by day could not produce disease. In the Ceylon service, 
the mortality of the marine force, by fever, was three in one 
thousand, of the military, 246 to the thousand.’” Many 
other instances could be referred to, to show noxious ema- | 


/one mucous disease, are, if not absolutely dependent on, at 


pathologist. In most cases the poison lies dormant for a | 
time after its ingestion ; then excites a morbid action of a | 
febrile character, continued in some instances, remittent or | 
intermittent in others, which is sometimes followed by ab- 
scesses or gangrene, as observed in typhoid fever or plague ; | 
occasionally by lockjaw or yellow skin, as in yellow fever, 
even when habitually using fungous food of a slowly | 
poisonous quality, such as rye affected with ergot. 
** Females of adult age, und the richer classes of society are, | 
to a remarkable degree, exempted from the disease produc- | 
ing impotency, which exerts itself so disastrously in some | 
parts of France and Switzerland, on the poorer and more | 
exposed portions of society.” 
Cutaneous Disease caused by Uryptogams.—‘* OF late years | 
it has been found that many cutaneous diseases, and at least 


least closely associated with and aggravated by the growth 
of minute cryptogams. That these predatory fungi are | 


| really causes of the maladies with which they are uniformly 


connected is made still more probable by the demonstra- 
tion of the existence in insects, and even many larger ani- 
mals, of contagious cryptogamous diseases, which, trans- 
ferred from animals to plants, and from plants to animals, 
become very destructive, not only to their immediate vic- 
tims, but to important commercial interests dependent on | 
them.” 

Pvisonous Properties of Cryplogems.—So poisonous is the | 
Agaricus muscarius that flies lighting upon it are killed, 
for which reason it is used as a fly poison. Burnett quotes | 
several cases where death bas arisen in persons who have 
eaten mouldy bread, mouldy pork, mouldy cheese, mouldy 
ham, pie, etc. | 

Burnett quotes one peculiarity of fungoid poisoning as 
common—that it almost invariably produces fever. 

The Agaricus muscarius produces shivering, followed by 
that kind of delirium which attends an ardent fever. 

“The use of potatoes affected with ‘ potato rot,’ caused 
by and containing Perinospora infestans, produces, in the | 
first place, rigors, heat of skin, accelerated pulse, and abdom- 
inul pain ; in the second stage, rose-colored spots, migratory 
and evanescent, and diarrheea ; in the third stage, tumefac- 
tion of the muscles of the neck, shoulders, and arms, acute 
pain there, and, in the worst cases, erysipelas of the face and | 
scalp, and eedema of the eyelids.” (O’Brien.) 

Large single doses of ergot produce, first, anorexia, nausea, 
vomiting, dryness of the throat, and thirst ; second, abdom- 
inal pam, tumefaction, and diarrhea; third, weight and 
pain of head, giddiness and delirium, dilated pupils, som- 
nolency, coma ; fourth, distended circulation by increased | 
fullness and frequency or feebleness and slowness of the 
pulse. Its repeated use not only produces febrile symptoms, 
but, as in malignant fevers, a disposition to dry gangrene, 
the fingers, toes, and legs often becoming lifeless, dry, and | 
dropping off at the joints. 

Ergot then produces symptoms analogous to malignant | 
fevers. 

In 1826, Dr. Westerhoff saw two children who had been | 
poisoned by mouldy bread. *‘ Their faces were red and | 
swollen, excited and haggard, tongue dry, inextinguishable | 
thirst, feeble and frequent pulse, abdominal pain, vomitin 
and purging, vertigo, headache, great depression of mina 
and body, mental indifference, and semnolency.” 

“On the 10th of June, 1839, at a musical festival at 
Aldentingen, about six hundred persons ate various kinds of 
meut, which, after being cooked, had been kept in a badly 
ventilated cellar for nearly three days Upward of four 
hundred of them were within ten days attacked by nausea, 
vomiting, some mental disturbance, colic pains, tenderness 
of the epigastrium, and diarrhea. In the progress of the 
cases, distended circulation, constipation, fetid evacuations, 
and tvympanitis allied the cases to typhoid fever, and nine 
died with the fever. 

**An autopsy revealed inflammation or ulceration of the 
lower part of the ileum. Those who did not go to the festi- 
val, but partook of these cold meats at home, suffered in a 
similar manner ; while those at the festival who dined on 
bread and cheese escaped all disorders.” 

** Diseased wheat produced at Wattisham a sickness with 
sphacelation. Seven persons of one family suffered the loss 
of one or more of their limbs, and one had blackness of two 
fingers, but recovered.” 

‘*The febrile disease from the use of rye,” according to 
Thompson, **is most prevalent in wet or moist seasons, and 
in thirty-three years Mr. Newell met with this malady three 
or four times, and always in rainy or moist seasons. He 
also says that among fifty patients he did not find one 
woman ; and here he makes the curious statement that only | 
the poor and ill-fed were its victims.” 

‘The famous sweatiog sickness usually commenced with 
a short shivering fit,which in malignant cases convulsed even 
the extremities. Many experienced at the beginning a dis- 


| azreeable creeping sensation of formication on the hands and 


feet, which passed into pricking pains, and an exceedingly 
painful sensation under the nails. Some persons were 
afflicted with swollen hands and feet. In many the counte- 
nance was bloated and livid, the heart trembled and palpi- 
tuted, and lividness and rapid decomposition evinced the 
tendency to sphacelation. The plague, with its symptoms, 
its abscesses, and its mortification, might be taken for a case 
of fungus poisoning in its more intense forms.” 
To be continued. 


FILARIA DISEASE. 

Dr. Patrick MANson contributes to the twenty-third 
issue of the Chinese Customs Medical Reports some further 
‘Notes on Filaria Disease,” with especial reference to 
filarial periodicity, the fate of the embryo parasites, the 
intimate pathology of the disease, and the causation of abscess | 
by the death of the parent worm. He confirms the results of 
Dr 8. Mackenzie's experiments with regard to the inversion 
of the hours of s'eep and waking, and adopts Dr. Mortimer- 
Granville’s view that it is pot simply the inversion of these | 
states that exercises the influence on the filarial periodicity, | 
but that ‘* itis something recurring’every twenty-four hours, 
just as the habits of sleeping and waking recur, and which is | 
capable of being inverted just as these habits are, and by the 
same means.” What this something may be is not yet clear, but 
it will be remembered that the ingress of the embryos com- 
mences some hours before the usual time for sleeping, and the 
egress similarly before the usual time for waking. From fur- 


He deserves much credit | attendant on their introduction into the system are so pecu- | tbe maximum period, and similarly when the usual cight 


ll of sleep is broken up, and during an attack of 
fever. r. Manson cannot confirm Dr. Myers in his suppcsi- 
tion that the filarie die daily, and in the sequence that 
filarial periodicity depends on intermittent reproduction, and 
that we have todeal with a fresh swarm every twenty-four 
hours. He adheres to the view, illustrated apparently by the 
analogy of F. tamitis in the dog, that the filarie retire daily 
for a Lime to some organ or set of vessels. He believes *‘ that 
filaria embryos are nearly constantly passed into the lymph 
stream, and that whenever lymph finds its way into the urine, 
no matter at what hour, nor how long it has been running, 
it contains the parasite.” ‘The act of parturition is therefore 
a continuous process, and a test-case is recorded where filaria 


| were constantly found in urine rendered chylous by the 


rupture of a lymphatic in the urivary tract. Dr. Manson is 
contirmed in this view because his experience is that the 
filarie are usually tenacious of life outside the body, and live 
on the slide as long as the blood serum remains fluid or 
viscid. The languor observed by Dr. Myers may not be 
preliminary to disintegration, but to a periodical state of rest. 
Moreover, be has never seen in freshly drawn blood dead 
filarie other thav can be accounted for by violence. Wiih 
regard to the intimate pathology of the disease, it is recognized 
that the parent worms and their offspring do uot always, or 
even generally, give rise to disease in their host; and Dr 
Manson belheves tbat elephantoid disease, when it occurs, is 
due to the miscarriage of ova. He found on one occasion, on 
puncturing an enlarged groin, some ova (C. M. R., xviii, 
49), and he then concluded that the parasite was oviparous, 
but subsequent examination of two specimens of the mature 
worm convienced him that it was viviparous. After a fruit- 
less search for ova on many other occasions, a second case 
turned up in which ova were found in the lympb from a 
scrotum. Now the parent worm (as far as present know- 
ledge goes) lies on the distal side cf the glands, and this is 
probably ber normal habitat, consequently,ber long. sinuous, 


| powerful progeny (g,/55° diameter) travel through the glands 


to reach the thoracic duct and blood-current. The miscar- 
riage or premature expulsion of ova, however, is easy, con- 
sidering the method of expulsion and the vast numberof the 
progeny, but these ova (,},5" to g},") cannot pass the glands, 
and they plug the lymph-channels one after another, first in 
one part and then in another, where the current seeks to re- 
establish itself, until the entire lymphatic system is blocked 
of the part connected directly or indirectly with the vessel 
in which the parent worm is lodged. Abscess of the thigh 
and scrotum in China is frequently produced, Dr. Manson 
thinks, by the death of the parent worm, and he figures 
from such a source the fragment of a dead mature worm 
with embryos, and one ovum escaping from the uterus. 
With this exception all other phases of elephantoid disease 
- he believes, produced as we have explained above. 
neet. 


THREE INCHES OF A STEEL BLADE IN THE BRAIN 
AND NO SERIOUS RESULTS FOLLOWING. 


By J. 8. Becxwrrn, M.D., Petersburg, Va. 


I HAVE heretofore refrained from publishing this, the 
most remarkable case that has occurred to me in a prac- 
tice of more than forty-five years, because it appeared so 
marvelous in its results—but having recently been met with 
a somewhat similar case reported, I venture to give you a 
simple statement of the facts as they occurred. I write from 
memory, but all material statements are substantially cor 
rect. 

It was in the fall of 1864, during the period of the bom- 
bardment of Petersburg by the Federal army; for through 
the whole nine months of that terrible bombardment, when 
shrieking shells burst in our houses and streets, carrying death 


| and desolation and destruction in their train, remained within 


its limits, seeking, with my neighbors, refuge in my **bomb- 
proof,” like rabbits in their burrows, except when called 
to visit the sick whocould not leave their homes—preferring 
the danger of death from the shells to starvation and refugee- 
ing in the woods. 

t was on one brigbt moonlight night that 1 was called to 
visit a friend in Chesterfield County, some four or five miles 
from the city; as 1 crossed ‘*‘ Campbell Bridge,” which spans 
the Appomattox River, dividing Dinwiddie from Chester- 
field County, a Confederate soldier passed my buggy, 
and rapidly rode to the rugged hill before me. Upon reacb- 
ing the top of the bill, where stands Ettricks’ factory—at 
the corner of the street leading to the factory —I saw my 
soldier in company with two other men, not in uniform (per- 
haps some fellows in soft places). I heard my soldier say, 
‘*Tcan whip both of you;” no sdoner said than he gave one 
a left-handed blow which landed him against the corner 


| building; instantly he aimed a right hander at the other 


which brought him to the ground; he was on his feet in an 
instant, and stooping down, he thought picked up astone, 
and threw it at the soldier, who dodged, and received the 
weapon on his head, with a dull thud. Instantly the three 
parted company, and ran in different directions; it was the 
work of a moment, but in the bright moonlight I saw it 
clearly. The soldier ran up the main-road; I drove on, and 
about three hundred yards ahead of me, I saw the soldier 
waiting forme. He had recognized me, and as I approached 
him called out, ‘‘ Dr. B., please do me the favor to pull this 
knife out of my head.” I immediately left my buggy and 
went to him, asking his name and regiment. He answered, 
““My name is Atkison, 12th Virginia Regiment, and I tell 
vou, doctor, I hel take your son from tbe battlefield of 
Seven Pines.” This was tbe mat I had been looking for, 
for after the battle of Seven Pines three brave fellows 
had risked their lives in going into the enemy’s lines, and 
secured the body of my eldest son, bearing it to the rear und 
giving it burial, and so marking the spot that I was enabled 
to recover bis remains, and lay them in Old Blandford church- 
yard. My heart went out to bim at once. Upon examining 
him, I found sticking from the top of his head the handle of 
a large one-bladed pocket knife about three and one-half 
inches Jong, along the line of the sagittal suture, about one 
aod a half inches from its junction with the coronal suture, 
the blade up to the hilt, sunk in the brain. 1 confess, I was 
terribly shocked, I directed my driver to steady his shoul- 


ders, while I made an effort to extract the knife, but my 
best efforts failed; I then changed places with my driver, 
avd he gave a pull with all his might—the knife remained 
Upon my my for help, I saw three Con- 

wo the road. I hailed them, and 


stationary. 
federate soldiers coming 


| 
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uested their assistance in taking the knife from their com- | sixty pounds a day to fifty-five cows during 180 days, which 
e’s head. ‘‘ Knife iv his head—the d—1,” said one of | is more than the same amount of land would feed for ninety 


them; ‘‘ why don’t he keep it in his pocket?” I answered, je 
‘Don’t mind about that, come and help me.” ‘The speaker Ir. Wight thought the advocates of ensilage were inclined 
to exaggerate its value in many ways, yet he also disagreed 


was a stout six-fuoter, large in proportion. ‘‘ Weil, let me 
try,” he said, ‘‘and depend on it, when I pull, something with those who would entirely disparage its use. He -raised 
tons of Southern corn fodder to the acre. 


must move; you keep his head on his shoulders.” With that | last season twent 

he gave a steady pull with all his strength; the knife was | He also ensil a quantity of clover, which his cows ate 
immovable. ‘* Well,” said the six-footer, ‘* that knife must | more — than they did green clover in the summer seu- 
be growed in the top of that man’s head. But give me an- | son. is corn was put in the silo without cutting and it 
other trial. Boys, steady bis shoulders, and be sure to keep | came out well, without being musty or decayed. However, 
his head on. Friend,” be said, addressing the soldier, ‘‘can | it was sourer than cut ensilage. It is certainly much less 
you stand it?” Atkison auswered, ‘‘ Don’t stop to talk to | expensive to store the ensilage than to preserve corn fodder 
me, pull it out.” The six-footer placed his knee against At-|in any other way. Prior to feeding ensilage he had been 
kison’s breast, and gavea lunge, bringing his whole strength | feeding hay, corn, and oats. After feeding ensilage heavily, 
and might to bear on the knife, and out it came—a blade, | the milkman who purchased his milk complained that he 
spear-shaped, about three inches long. Atkison straightened | noticed a change in the milk. A less quantity of ensilage 
himself up aud said, ‘‘ Doctor, please give me that knife.” He was then fed, and all complaint was withdrawn. Dr. Wight 
took it, closed the blade, and put it in his pocket, saying, | expressed great faith that before long every farmer would 
‘* Well, I have made a knife by the transaction.” I of course | find it to his advantage to construct a silo and to preserve a 
looked for some serious results, some internal hemorrhage, | quantity of green fodder for the winter. 

but Atkison made no complaint, said he felt quite well, and| Mr. Case believes that silos can be built with much less 
was about to leave me, and go onbis way. I said,‘ No, my | expense than has been the case in the past. He left a space 
boy, that won’t do, you get into my buggy, and we will go in the bay of his hay mow and put in whole corn, without 
to the nearest hospital, for you may need treatment.” Rather | using much pressure. It came out in very good shape. He 
reluctantly he acceded to my request, stating that he was not | placed some boards on top of the fodder and placed upon 
hurt. I took him to a Confederate hospital some mile or | them some two tons of millet. 

two distant, delivered him to the surgeons, describing bis| Dr. Wight remarked that the whole secret was to remove 
case, and telling them of my personal interest in the man. | | the air, and he did not believe any ensilage could be pro- 
had a promise of the best attention. I then passed on my | perly preserved without so doing. No man should store 
way to visit my patient. I called the next day and found At- Soules in a barn unless it was so constructed as to prevent 


— 
BONE FLOUR DISSOLVED BY WOOD ASHES. 


Bone flour may be dissolved by the use of unleached wood 
ashes. Dr. Nichols has used a fertilizer made in this way for 
several years, and obtained excellent results with it. The 
proportions. used by him are: one barrel of raw bone flour, 
three barrels of dry wood ashes, fifty pounds of gypsum, and 
ten gallons of water. The materials are placed in a heap 
upon the floor, and stirred witha hoe while the water is 
a - The massis kept moist, and in two or three weeks 
| wil be ready for use. This fertilizer is a complete food for 
| plants, containing all that the plants require. Five barrels of 
‘the mixture to the acre afford an efficient and cheap dress- 
ing. The raw bone ground must be used in making this 
fertilizer, as the steamed or burnt bone will not do. 


UNGROUND BONES DISSOLVED BY ASHES OR LIME. 


It is often desirable to reduce unground bones so that they 
can be used for a fertilizer. Nearly every farm affords a 
larger or smaller supply of bones which sre worth a very 
little unless reduced in some way. Farmers who live near 
villages can generally make an arrangement with the boys to 
bring them a good supply of bones by paying a cent per 
pound for them. These bones may be dissolved by the use 
of wood ashes or quicklime. Tlionkoff,a Russian agricul- 
tural experimenter, describes his method of dissolving bones 
| as follows: ‘‘'To 4,000 pounds of bone take 4,000 pounds of 
_ unleached wood ashes, 600 pounds of fresi) burnt lime, and 
| 4,500 pounds of water. First slake the lime toa powder, mix 
,it with ashes, and placing a layer of bones in a suitable re- 
| ceptacle—a pit in the ground lined with boards, stone slabs, 

or brick—cover them with the mixture; lay down more bones 


kison doing remarkably well, with no evidence of injury, 


and in a few weeks he was again with his regiment as good | the earth for a silo, but that is not practicable in this part of 
until its sur- | the country, with our severe winters. 


a soldier as ever, and remained with the arm 
render at Appomattox C. H. I heard from him two years 
after the close of the war; he had never suffered any incon- 
venience from the effects of three inches of cold steel having 
been embedded in his brain. Now, doctor, I have given you 
the simple facts, of this, to me, most remarkable case. I 
can only suppose that the blade of the knife passed between | 
the lobes of the brain, severing no vessel, and the bony | 
structure was forced in by the impetus of the knife, and held | 


it closely lodged; in drawing it out the bone was brought | 
into its normal position and admitted no atmospheric air— | 


how else can we account for this perfect immunity from all 
bad results? I certainly looked for fatal result:.—G@aillard’s 
Medical Journal. 


ral conclusions were as follows: With such knowledge of 
the subject as is now available, as cattle food ensilage forms 
a good and very cheap substitute for roots; but the crops 
generally thus used fail to fill the place of root crops in a 
judicious farm rotation. In feeding, the same good effects 
may be expected as in the use of any succulent food; but the 
best results follow a moderate ration rather than an entire 
substitution of ensilage for dry, coarse forage. Generally 
speaking, the extensive use of silos and ensilage upon any | 
farm is mainly a question of convenience and economy, 
which local conditions must decide. 

Mr. Knowlton has fed four cows for three weeks, and one | 
gives fourteen pounds of milk a day; but in general he does 
not think they are holding their condition. He mixes one 
bushel of oats to a barrel of corn ground with the cobs, and 
feeds four quarts a day with the ensilage. 

Giles Smith remarked that ensilage feeding makes an in- 
crease in the quantity of milk. He uses two quarts of rye 
meal a day, for each animal, combined with ensilage. 

Mr. Phillips remarked that he was decidedly in favor of 
ensilage. He raised five acres of ensilage in 1831, fed twice 
a day with ensilage and once a duy with hay. He was feed- 
ing thirty-six cows. Those in milk were also receiving two 
quarts daily of shorts and middlings. His cows averaged 
about twenty-seven pounds of milk a day from March till 
they went to grass. His cattle came out in fine condition. 
This past year he cultivated sixteen acres to this fodder crop, 
and his ensil cost about sixty to sixty-five cents a ton to 
take from the field and place in the silo. He secured 300 
tons of ensilage from sixteen acres of land. He used for | 
seed the Southern white corn. His cows, which are coming | 
in during March, are now giving from one to three quarts of | 
milk each. Even if there were no increase in the flow of | 
milk, he favors the feeding of ensilage on account of the im- 
proved condition of the cattle thus fed. 

Mr. Hall stated he had built a silo Jast year and fully cor- 
roborated the experience of Mr. Phillips. Even if ensilage | 
were only equal to dry food, it is cheaper than the latter to 
harvest and care for. From fifteen acres in corn he secured | 
190 tons of ensilage. Commenced feeding December 1, and 
for a time fed his animals nothing but ensilage, using fifty | 
to sixty pounds to each per day. Each of his milch cows | 
bas an additional daily ration of four quarts of middlings. 
Every twenty-two cows be is now milking 250 quarts of milk 
perday. His silo measures 16 x 40 feet, is expensively built 
of stone, and cost about $1,110. With only 160 acres of land 
in his farm, he has sold sixty-two tons of bay this year, It 
cost about $1.25 per ton to place the corn fodder in the silo. 
A larger quantity of ensilage can be stored in a silo if the 
fodder is cut up fine, though from bis experience that not 
cut at all kept equally well. Mr. Brown, of Newport, N. 
Y., stored his corn uncut in his silu, but with a heavy pres- 
sure of 175 pounds of stone to the square foot it came out | 
well, and his cows did remarkably well when fed upon it. | 

The following was read as the experience of E. E. Harding, | 
of Schenectady: ‘‘ Last summer I built a silo of matched 
plank and tarred paper inside a bay in my barn, 20 » 24 feet | 
and 20 feet deep. I put in 125 tons of fodder corn, and was| 
three weeks putting it in on account of the lack of help. I| 
did not tread it down much, having only a small boy in the | 
silo to spread the corn and tread it down. There was not a| 
pound of stone or any weight put upon it except a covering | 
of tarred paper and one-inch boards. After about six weeks 
I opened the silo and was agreeably surprised to find the 
ensilage in a fine state of preservation. Except a little on 
the top which was black, there was not a particle of heat or 
mould in the whole silo. My cows ate every particle of it 
and wanted more. The entire cost of my silo did not exceed 
$75, and it will hold 20tons. While I cannot give the exact 
cost of filling the silo, I know that it was performed with less 
labor and time than-is needed to bind and shock the corn in | 


the field and cure it properly, so as to keep without mould- | 


ing or rotting. 
tr. Hoxie said he had been making some figures during 
this discussion and found that 200 tons of ensilage would give 
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| Taw materials and compounding them himself; then he will | ysed, 


SILOS AND ENSILAGE.* 


| the acid, and an excess of acid must be used in order to | 
effect the dissolution of the whole of the bones. The large | 


| there is a large escape of steam which would be undesirable 
}in a barn. 


its freezing. In Maryland, Francis Morris makes a pit in |and cover, and repeat this until half the bones, or 9.000 
pounds, are interstratified with the asbes and lime; thes 
pour on 8,600 pounds of water, distributing it well, and let it 
stand. From time to time, add water to keep the mass 
moist. Assoon as the bones have softened so that they can be 
HOME-MADE FERTILIZERS. | crushed between the fingers toa soft, soap-like mass, take the 
: ? | other 2,000 pounds of bones and stratify them m another pit 

THE winter is the season for manufacturing home-made | with the contents of the first. When the whole is soft, shovel 
fertilizers. The pee | of farmers find it advantageous to | out to dry, and finally mix with dry muck or loam (4,000 
purchase fertilizers and supplement their stock of farm | pounds), or enough to make it bandle well.” Few farmers 
manures; superphosphate is the article most generally pur- | would be likely to have so large a quantity of bones to dis- 
chased. Sometimes the farmer has to pay more for his super- | solye as 4,000 pounds, but many could easily gather 400 
phosphate or other fertilizers than the plant food contained | pounds, and then the above directions might be followed by 
in them is worth. Hence, it is desirable that the farmer | dropping off acipher from each of the quantities given. For 
should be able to make bis own fertilizers by purchasing the | mixing such a quantity a large cask or hogshead might be 


know what he bas, and have his money’s worth. Some one of the methods given of preparing bone fertil- 
DISSOLVING WHOLE BONES WITH SULPHURIC ACID. izers, it is hoped, mp | prove useful to many farmers. It 
: 2 is not expected that farmers can practice the complicated 
Farmers have sometimes attempted to dissolve bones by the | processes of preparing fertilizers which are employed at fertil- 
use of sulphuric acid. It can be done, but it is a somewhat | izer manufactories. These simple methods can be practiced by 
difficult process. The acid, diluted with water, acts vigor- | any farmer of ordinary intelligence, and it is believed that by 
ously upon the bones at first. The phosphoric is set free, | their usea third or half of the expense in purchasing fertilizers 
and the sulphuric acid unites with the lime, forming sul- can be saved, thereby enabling the farmer to purchase propor- 
phate of lime or gypsum. This sustance forms a coating tionately more than formerly, and thus increase the fertility 
upon the outside of the bones, andjprevents the free access of and productiveness of his land. After the farmer bas once 
the acid to the deeper pertions of the bone. The coating of begun to make his own fertilizers, he will find that it is very 
sulphate of lime must be displaced by stirring the mass in Jittle work to prepare ail that he needs for use on his own 
order to bring the acid in direct contact with the undissolved farm, and be will be more likely to have a good article to 
bones. The pulpy sulpbate of lime holds considerable of | yse, 
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quantity of acid required renders ‘the process an expensive | 
one, and it is doubtful if the dissolving of bones in this way 
can be considered to be profitable to practice on a small scale | 
Then, again, the caustic properties of the acid are such that | 
there is danger of injury to the person or clothing of the one 
who uses it. 


SULPHURIC ACID FOR DISSOLVING BONE MEAL. 


If sulpburie acid is to be used for dissolving bones, it is 
preferable to use bone meal or bone black instead of the un- u . 
ground, raw bones. The ground bone usually contains | Early Rose, aud equally valuable in the other points which 
course particles, which are more difficult to dissolve than the | make that variety so popular, but we doubt if there is any- 
fine particles, consequently it is advisable to sift out the thing yet before the public which could be depended upon 
coarse particles, and apply the acid to those first, and after ‘0 excel it in all its good qualities. 
they are dissolved, to add the fine bone. Stockhardt, the | The earliest potato we have ever grown is Bliss’ Early 
German chemist, gives the following method, which seems | Triumph, a very bandsome bright red, roundish potato with 
practicable for farmers to use: ‘‘ From a mixture of sifted | sunken eyes. : . 
wood or coal ashes and earth thrown upon a barn or shed It will mature several days earlier than the Rose, but with 

oor, form a circular wall, so as to inélose a pit capable of | US it bas never been a great cropper, and the eating quality is 
containing one bundredweight of ground bone; the sur- | Variable, sometimes good but often heavy and watery. — 
rounding wall of ashes may be rendered so firm as not to | If early crops were desired, we would adhere to the Early 
yield by being trodden or beaten firm with a board. Sift off | Rose, Early Vermont, Beauty of Hebron, Clark’s No. 1, or 
the finer part of the bone, and set itaside. Throw the coarser Other well known early varieties, and endeavor to get in 
part into the cavity and sprinkle it, during continued stirring, | abead of neighbors by forcing growths aud maturity. This 
with three quarts of water, until the whole is uniformly | Cav be done by several methods. 
moistened; add gradually eleven pounds of oil vitriol of 66°, | Of course, warm, early land is indispensable. It should 
the agitation with the shovel being continued. A brisk ef- | also be full of fertility. There is little danger to be ap- 
fervescence of the mass will ensue (from decomposition of | prehended from having the land for early potatoes too rich, 
the carbonate of lime in the bones), which will not, however, , however objectionable it might be for late varieties. The 
rise above the margin of the pit if the acid is poured on in | Manure, too, or fertilizer used should be in condition for im- 
separate small quantities. After twenty-four hours,sprinkle | Mediate use. Green, unfermenied manure is too slow for 
again with three quarts of water, add the same quantity of | early potatoes. F 
sulphuric acid as before, with the same brisk shoveling of | One way to start the plantsis to make hot beds or cold 
the mass, and leave the substances to act for another twenty- ; frames in which to give the young plants a start. The frames 
four hours upon each other. Then intermix the fine bone should not be filled more than three or four weeks in ad- 
previously sifted off and finally shovel the ashes and earth of | vance of the usual planting season, nor should the heat be 
the pit into the decomposed bone until they are all uniformly | very strong. Just a little protection from extreme weather 
mixed together.” Any farmer can practice this sathed, is all that will be required, as the potato will grow in quite 
mixing the materials upon his barn or shed floor. After Cold weather. ' 
the process is completed, the fertilizer can be put in barrels | Make the frames as for the hot bed planting, except that 
and kept till wanted for use. | less manure should be used. A depth of four or six inches 


of good manure would be better than a thick body, which 
BONE BLACK FOR SUPERPHOSPHATE. Y 


|might heat violently. Spread a little soil on top of the 
Bone black may be purchased for the making of super- | manure,to keep the potatoes from direct contact with 
phosphate. Of course such a superphosphate would contain 


GETTING EARLY POTATOES EARLY. 


A CORRESPONDENT in Connecticut, who devotes his garden 
grounds chiefly to the production of early crops for market, 
| writes to know if we can name any variety of potato which 
he can plant and get in ahead of his neighbors, who raise the 
Early I for an early market sort. 

_ There are varieties claimed to be a little earlier than the 


the manure. Cut the potatoes to one or two eyes, remember- 
no nitrogen, as the nitrogen is all removed in the process of |ing the directions for cutting the seed,as given in the 
burning the bones. Dr. J. R. Nichols described to a gather- | Farmer of January 27. Lay the pieces within two inches of 
ing of farmers assembled at his farm, in Haverbill, Mass., | each other, which will give about eight to ten square inches 
his process of making superphosphate from bone black. | of room for each plant. Cover lightly with good soil and 
The proportions used for making 500 pounds of superpbos- | lay on the sashes. 
phate of lime were 380 pounds of bone black, one carboy of| Ina few davs the sprouts willstart and 1oo0ts will be 
sulphuric acid containivg 165 pounds,«nd ten gallons of | thrown out. hen the stems appear above the surface, 
water. The box in whici the materials were mixed was| sprinkle over an inch of good soil. This will cover the 
made of wood four feet square and one foot high, lined with | little weeds and thus you will avoid the necessity of weedirg 
sheet lead soldered atthe corners, so as to make it tight. | by hand. The plants will also be stronger and more healthy 
The water was first placed in the box, and the acid added to | for this“ hilling up” process. Give plenty of air in all mild 
it. Then the bone is gradually added, causing a great boiling | weather, that the plants may be hardy hen the outside 
with the escape of heat and steam. The solution of the bone | weather becomes warm enough, the plants must be set in the 
is accomplished in about an hour, and the mass will soon dry , garden or field where they are to grow. 
and be ready for use without any grinding. An open shed | They may remain in the beds till the tops are from four to 
would be a suitable place for conducting the operation, as six inches bigh. 

8 c When y to remove, take off the frames, and with asix 
The cost of this superphosphate is about $25 per | tine manure fork take the plants up and lay them carefully in 
a saving of | a hand barrow, or wagon box, for carrying to the field. av- 
own super- | ing the well mauured rows all- Am oon take up a fork full 

of the plants from the carriage, and carefully pull the plants 


ton, and its actual value is $35 per ton, makin 
ten dollars per ton to the farmer who makes his 


phosphate. 
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apart, keeping as much of the soil and manure attached to the 
root as possible, and lay in the furrows. A second hand | 
should follow and draw soil around the roots, as when setting 
cabbages or other hot bed plants, Then with a hoe draw up 
more soil, and you have a nice _ of potatoes all boed, and 
rhaps nearly ready to bud, when your neighbors have 
ut just planted theirs in the open ground, 

Tia frosty night is feared, a hoeful of dirt may be hauled 
upon the tops, to be removed in the morning by careful 
brushing with the fingers. 

This is a method we have followed many years and it has 
given us potatoes ripe for digging, from ten days to two 
weeks before they could be had by open ground plant- 
ing. 
it the plants are started too early, so that new potatoes are | 
formed before transplanting, the crop is apt to be dwarfed, 
as the roots get too large to be disturbed, but if the plants are 
but fairly started into growth, so there shall be no check 
from transplanting, quite full crops may be expected. 

Another good way is to bring the seed potatoes into a warm | 
room, about three weeks before planting time. Select small 
sized white potatoes for planting. Place them in trays made 
of laths, all with the seed end up and resting on the stem 
end. Keep the trays in a strong light by day, and where 
the temperature will favor growth day and night. From the 
center of the seed end a single eye will usually send up a! 
strong, stocky sprout, which will bave a reddish green color, 
showing the rudiments of roots and leaves, 

When the garden soil is warm and dry enough to crumble 
by cultivation, these sprouted potatoes may be planted, car- | 
rying them in the trays, and being careful not to bruise the 
sprouts when setting them in the rows, 

They should be set sprout end up, of course, and a little 
earth must be drawn around and over them. When they 
show signs of pricking through, an inch more of earth may 


case of large trees still vigorous, though evincing incipient | the dead branchlets in the head of the tree should be cut back 
signs of decay, to the prolongation of the growing period |to where young wood wil) have formed, and it is a consi 
of the tree, and efforts must be directed to stimulating the | derable assistance to the formation of young wood to thin 
formation of additional cell tissue, and thus keeping the | out the head of the tree carefully, by cutting off several of 
health of the tree in a progressively vigorous condition, On | the side shoots springing from the main branches, thus ad- 
the other hand, should the subject of treatment be in a de- | mitting light and air, and promoting a condition favorable 
clining state, whether from accidental or natural causes, | to the development of young wood and foliage, 

efforts must be used to arrest the decline by stimulating the! In some cases, ash trees, from sixty to seventy feet in 
growth of young wood, branchlets, and leaves, so as to aid | height, and growing in strong loam. with a clayey subsoil, 
in the elaboration of sap throughout the bead of the tree. | thus treated after they had shown evident signs of incipient 


| The causes of what may be styled, for the want of a better | decline, bave been known to recover their former vigor 


epithet, ‘‘ backwardness” in large or old trees, are frequent-| Horse chestnut and lime trees, in the same situation, and 
ly obscure and puzzling. It may avise from many sources, | from 200 to 250 years of age, bave been also successfully 


|such as exposure to sudden extremes of temperature in| treated by the same process, after having been allowed to 


| spring, chilling the young foliage, and stunting its develop- 


ment to such an extent as seriously to interfere with the 
leaf functions for the season. The penetration of the root- 
lets into an ungenial substratum or subsoil, inimical to the 
further progress of the tree, is another cause of backward 
ness in large trees, and this is one of the most difficult and 
fruitful sources of mischief with which the arborist has to 
contend. Defective root action, arising from bad drainage, 
or from a water-logged state of the young spongioles and 
rootlets, also frequently tends to incipient stagnation of 
wood formation and to a hide bound, unhealthy appearance 
of bark, resulting shortly iu a stag-headed condition of the 
upper branchlets. 

Recently transplanted trees of a large size are peculiar] 
prone to suffer from this last form of backwardness, theongh 
the interference with the rootlets in the process of removal 
and subsequent drought. One of the first symptoms of a 
check having been sustained in the continued progressive 
vigor of any tree is an appearance of scanty foliage during 
the summer months along the very top of the upper branches 
and at their extremities, If this is allowed to go on, in av- 


|remain ‘‘stag-headed” for fully three years. Hollies in- 
| jured in the memorable winter of 1860-61, and from twenty 
to thirty feet in height, after presenting an almost dead ap- 
| pearance, were treated in this manner, and the dead branches 
cut back to the very stem, in some instances leaving almost 
nothing but the quasi dead trunk above, and are now fully 
furnisbed with dense masses of foliage of the most healthy 
hue of glossy brightness; and although now lacking the 
large wide-spread arms, they have been by this treatment 
saved, and their height, as tall evergreens, secured, where 
absence would have created an unsightly blank. 
| The growth of young wood under this treatment is some- 
| times so thick that it is necessary, after the first season, to 
| thin it out, removing superfluous shoots, and singling out 
leading twigs into which the force of the resuscitated action 
‘may be directed for the formation and development of new 
cellular tissue. It may sometimes be necessary, where the 
natural soil in which the tree is placed is inimical to its 
habits and nature, to use as a compost or tep-dressing a mix- 
ture of earths of various kinds, and the reverse, in their 
| chemical composition, of the svil in which the tree has be- 


be hauled over them with the hand hoe, or the land may be | other season these outer and upper branches present a bare, | gun to wane. 


cultivated and brushed so as to kill the weeds, and bill up a 
little, 
For a large field, the latter method of forcing is to be pre 
ferred, as the iabor will be less, and there can be no check to! 
the growth. We have described these methodsin previous 
years, but the many new readers will be glad to learn the 
details of an excellent method for getting early potatoes early. 

—N. Farmer. 


WHITE IRISH HEATH. 
Menziesia polifolia alba. 


Sr. Daseoc’s or the Connemara Heath is atolerably well 
known shrub in English gardens, It is certainly a neat 
and beautiful little plant, heath-like in growth, acd during 
severe! weeks in autumn it is profusely loaded with tiny 
purpheh bells. Of these there are several varieties, one 
deeper colored than the type called atropurpurea; asecond 
dwarfer called nana; a third, bicolor or striata, with flowers 
both white and purple; and a fourth (alba) pure white, than 
which one could not name a lovelier little shrub The 
accompanying engraving is a good representation of a spray 
of an exceptionally fine form of it, with larger bells than 
usual, and somewhat different in shape. Their pure waxy 
whiteness, contrasted with the rich green foliage, produces a 
pleasing effect, and the slender sprays look well when cut 
and ivosely tossed into small glasses, in which they last in 

ood condition for a considerable time. Like the original 

rish heath, it is a good plant in any part of the garden, but 

it looks particularly well in broad masses, not mixed with 
other varieties, but by itself, where the purity of its flowers 
can be seen to advantage. Good spreading bushes of it are 
admirable when well placed in the rock garden, and asa 
marginal fringe to a choice shrubbery of rhododendrons or 
other peat loving shrubs it is likewise excellent. In every 
case it must, however, have a good peaty soil to grow in if 
good, healthy plants are desired, and the situation must be 
moderately dry, but if the soil is very sandy it will succeed 
in even a damp situation. — W. G., in The Garden, 


OLD AND REMARKABLE | 


TREES 


In considering the question of the conservation of large 
trees, the subject naturally divides itself into two heads, 
each of which in its mode of treatment is entirely distinct 
from the other. First, conservation may be directed toward 
the maintenance and development of trees in progressive 
vigor—two old large timber trees still enjoying health, and 
whose grateful shade, or graceful outline, in sweeping arms, 
it may be desirable to foster for amenity or picturesque effect 
in the landscape or park. Or, again, second, it may be re- 
quisite that steps be taken for the conservation of some old 
gnarled bare trunk, whose hollow stem and blasted bead 
bear witness to the flight of many centuries, and around 
whose venerable form cluster memories and associations of 
historical or family interest or traditionary lore, which it is 
well to keep alive in the minds of a countryside by the pre- 
servation of the trees themselves, whose very names refer 
to the events their presence commemorates. The steps to 
be recommended for the covservation of old trees, under 
either of the foregoing heads, are naturally much alike, and 
simply embrace measures of a remedial character, taking in 
both instances due cognizance of the elementary principles 
of vegetable life in the tree. 

If trees were, in the early stages of their growth, to receive 
that care and attention which their importance demands, 
and which their ultimate value will show to have been ne- 
cessary, there would be little need for the adoption, in later 
years, of measures to promote their progressive vigor and 
ultimate recovery from premature decay or decline. Early 
and fearless thinning, so that the young tree may find ample 
scope and free air for the development of its youthful form, 
is one essential requisite too often neglected, and the over- 
sight of which is ove of the most fruitful sources of early 
decline in old trees. In trees, as in the animal kingdom, 
the true secret of success in promoting a full physiological 
development, and maintaining a bealthy frame, consists in 
prompt attention to early habits and appearances, and in 
checking in youth what might prove baneful to the consti- 
tution of the plant in later years. This may be called the 
prospective or active treatment for the maintenance of pro- 
gressive vigor in trees. The other treatment involves the 
arrestment of decay or decline in individuals already evine- 
ing symptoms more or less defined; and, while the measures 
1o be adopted are based on the same principles of the growth 
of vegetable tissues, they can never be so satisfactory, nor 
so remedial, as the same steps would be if taken in the case 
of younger and more vigorous subjects. 

The method of treatment in regard to such trees may be 
styled the retrospective or passive. In attempting to con- 


. CONSERVATION OF 


N\A 


WHITE IRISH HEATH (Menziesia polifolia alba). 


dead appearance, appropriately called ‘‘stag-headedness,” 
from the resemblance of these denuded branches to the ant- 
lers of a deer. 

Trees in exposed situations are most liable to suffer from 
this evil, especially if the subsoil be shallow and of a cold, 
damp vature. The remedy, therefore, lies in stimulating, 
by such artificial means as suggest themselves, according 
to soil and situation and nature of the tree, the action of its 
vegetative powers, and the formation of cellular tissue at 
such extremities of the brauches as have become bare and 
dead-like. This will be found to be almost invariably at- 
tained by giving the tree, around its trunk and for a space 
outward, as far us the outer tiers of branches overshadow, 
a liberal mulching of fresh loam or soil of a friable nature. 
By such an application to the soil, increased energy is im- 
parted to the more fibrous roots, which are always situated 
nearest the surface of the ground, and any lack of chemical 
food agents in which the site of the tree may be deficient, 
from long occupation and consequent exhaustion, will be 
supplied. 

The application of such fresh soil may be made at any 
season of the year. Autumn is probably the most advan- 
tugeous period, and it may consist of road scrapings in a 
loose, well-turned over, friable condition, mixed with lime, 
or applied alone, or of old well decomposed leaf-mouid 
mixed with peat'soil; the scourings of ponds or ditches, which 
have been allowed to dry, and been well turned over and 
aerated by the frequent use of fork or spade; or, indeed, of 
any good clean fresh earth of open texture. The surface 
of the ground about the tree should be lightly forked over 
previous to its application. The depth to which this com- 
post or top-dressing should be laid depends upon the situa- 
tion of the tree to be operated upon, but it should be de- 
posited round the trunk to a depth of not less than two feet 
(in some cases, when the trunk is exposed at the neck, to 
a depth of three feet or four feet), and be gradually tapered 
off, so as not to offend the eye, from the stem outward to 
a final depth, at the extremity of the circumference of the 


| Incold. clay, damp,or wet tilly soils, for example, in which 
| few bard-woods will thrive for any long time or acquire 
large dimensions, it will be found advantageous to use a 
mixture of coal ashes or wood ashes (the cinders having 
been removed) compounded with road scrapings (silicious), 
or well decayed peat, in the proportion of one part of coal 
ash to three of road scrapings, or mould of peat or decayed 
leaves. A compost of this description need not be laid on 
thicker than about one foot at the tree neck, gradually 
tapering off to about four inches thick at the outer circum- 
ference of the circle. It should be applied in autumn and 
during the fall of the leaf, and carefully stirred into the soil 
in which the tree is growing. The use of ash-pit refuse 
from dwelling-houses from which all cinders bave been care- 
| fully removed is not so generally appreciated as it ought to 
be for the promotion of vigor and healthy foliage in trees. 
If administered to young specimens and dug into the soil 
in which they are intended to be placed, its effects very soon 
become apparent in the increased root action and consequent 
improved health and appearance of the plauts. In cases of 
large trees whose condition seems to be stationary, although 
not positively backward, it will be found beneficial to 
use u top-dressing of rich loam mixed with leaf-mould or 
house coal ashes, in the proportion of one cart load of the 
latter to four or five of the former, and to lay the compost 
**barrow thick” upon the roots under the drip of the 
branches, without leveling the surface during the first 
winter. In this way the rains and snows of winter wash in the 
various chemical agents of which this compound is made up, 
and carry down to the rootlets fresh supplies of food along 
with the quantity of carbonic acid gas derived from the 
atmosphere; and in this way the powers of exhausted soil in 
which trees have been too thickly planted are renewed, and 
the dormant functions of Nature in the tree itself receive a 
revivifying impulse. The application of street sweepings as 
a medium for increasing and intensifying tree life was first 
suggested by the appearance of several beech trees of large 
dimensions standing in rows in the center of a field which, 
after long remaining in pasture, had been broken up for 
cropping. During the earlier years of the rotation no differ- 
ence in the progress or appearance of the beeches was ap- 
parent. They had previously exhibited symptoms of decay 
and stationary existence for many years; but one season, 
after an unusually liberal application to the soil of rich, well- 
turned manure for a turnip crop, the beech trees suddenly 
appeared to have taken a new start—a fresh lease of life as 
| it were—and their usually strong growths of young wood 
| quite apparent, while the color of their leaves lost that sickly 
hue which had for years distinguished them. 

Manure for Contfers.—To younger specimens, and chietly 
| to some of the more recently introduced conifers and ever- 
| greens,the application of liquid manure bas long been known, 
| and its use has been in many instances of much benefit. It 
| requires, of course, to be presented in a highly diluted form, 
land either in the autumn or winter months after rain, and 

while the ground is well saturated with moisture. It is of 
considerable benefit to the progress of Araucaria imbricata 
and to many of the Cupressus and Juniperus families, but it 
requires careful use in the case of those pines (Abies or 
Piceas) which are of themselves prone to throw out early 
buds in spring, for any undue stimulant of growth durin 
the cold, frosty winds of March or April must be attendec 
with corresponding failure and disappointment. In using 
liquid manure, therefore, in such cases it is better to apply 
it, well diluted, in May than at an earlier or later period of 
the year. To stimulate such species either into too early 
vigorous growth in spring or to prolong their active vitality 
into late autumn, and thereby retard the proper ripening of 
their young wood, is alike a mistake, and necessary to be 
guarded against. When inany particular instance it is 
| deemed proper to administer diluted liquid manure to cure 
stagnant energy in tree life, it must be applied very slowly 
and gradually, for the principal object in the application of 
any manure !s to supply as much soluble matter as possible 
to the roots for their absorption into the system of the plant 
or tree, and if it be administered slowly and gradually it 
must necessarily be more thoroughly assimilated in the 
gradual formation of sap and the various tissues, A mulch- 
ing of short cut grass has sometimes been found beneficiul 
for top-dressing the soil around and over the roots of choice 
or rare specimen trees and shrubs, and it has often proved of 
advantage to the Araucaria, Deodar, and others in many 
places, acting not only as a manure, but also as a preventive 
against evaporation, and as an important agent for retaining 
moisture in the soil. Such an application plays a double 
part, aud is worthy of more general adoption than at present 
is accorded to it. If the covering be neatly laid on, and 
closely and evenly spread, there is nothing unsightly in this 
mulching, and it is of very great advantage in many other 
ways. Another fertile source of incipient decline, and 
a means of accelerating decay and death in old trees, is the 
practice of leaving dead wood, and allowing Nature to rid 


serve old timber trees, attention must be directed, in the! branches, of one foot of fresh soil. In the following season all | herself, by the intervention of wind or storm, of many ¢. 
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useless dead bare limbor branch which should bave been 
skillfully removed when death became apparent. The rugged 
wound which a gale of wind causes in wrenching off dead 
branches from the beavy limbs of a tree is the source of much 
ultimate evil. Weather works down into the scar so created, 
and the dry woody tissues of the stump aid the further spread 
of decay. Old timber trees should, as regularly as young 
plantations, be gone over carefully every year, and have al 

dead or dying big branches and twigs sawn over, the wounds 
being at the time covered with a good coating of strong oil 
paint. This leads us to consider the other process of conser- 
vation of large trees referred to in the early part of this 
paper, viz., to the.cases of those in which all progressive vigor 
is beyond recall, but whose picturesque and gnarled trunks 
or hollow stems, from historical associations or tradi- 
tionary legends attaching to them, it may be desirable 
to use every possible means to preserve. The appli- 
ances in such cases are maiuly mechanical. Painting 
the shattered wound caused by the livid thunderbolt, so 
as to exclude the destructive ravages of the wind and 
rain; roofing over with zive or lead the hollow decaying 
stem of some historical memorial; girding with iron hoop or 
rod to its parent stem some giant limb, whose swaying form 
the hurricane has well nigh wrenched from the old trunk, 

are remedies too well known and os to 
call for further notice.—Scottish Arboricultural Soctety’s 
Transactions, 


THE EUCALYPTUS TREE.* 

THINKING the matter might be of some interest to the 
people of the United States, I inclose a report setting forth 
the suecess which has attended the introduction of the 
Eucalyptus globulus in the Argentine Republic, and some- 
what explaining the method of its cultivation here. 

I have severai times in my annual reports referred to the 
successful introduction of the Hucalyptus globulus (the blue 
gum tree) of Australia into the Argentine Republic, and 
spoken of the rapidity with which some portions of the 
pampas heretv fore destitute of timber are now being dotted 
with plantations of these magnificent trees; and from the 
ease with which they can be grown, and the marvelous 
rapidity of their growth, [ suggested the feasibility of their 
cultivation in the milder parts of the Uvited States. I ob- 
serve that ina more recent report to the Department,+ ac- 
companied by an article from a French paper, Consul Wil- 
son, of Brussels, shows the success which has attended their 
introduction into France, and also suggests their acclimation 
in the treeless regions of our Southern Territories. 

From what I have observed during my stay in this coun- 
try, [am more and more convinced that the eucalyptus is a 
most desirable tree with which to timber our Southwestern 
plains and renew our rapidly decreasing forests; and I be- 
lieve that a proper trial on a large scale, in those portions of 
our country where the winters are not too severe, would 
speedily render it such a favorite that its cultivation, not 
only for ornament, but for timber, would become general. 


VARIOUS SPECIES OF EUCALYPTUS. 
To avoid disappointment, however, in attempting planta- 


endures the cold, so far as it has been tested in Buenos 
Ayres, most admirably. 

E. globulus, This tree is not quite so hardy as some of 
those mentioned above, especially when it is young, but its 
wonderful qualities have made it, naturally, a great favorite 
bere, and it is now to be seen growing sometimes in large 
plantations in all this part of the province of Buenos Ayres, 
its very rapid growth in two or three years producing the 
| same effect which other trees would hardly produce in fifteen 
years. This is the variety of Hucalyptus of all others most 
recommended for acclimation in the United States.* 


HISTORY OF THE EUCALYPTUS GLOBULUS, 


The Zucalyptus giobulus is an evergreen native of Victoria 
in the region comprehended betwetn Apollo Bay and Cape 
Wilson, and in the southern part of Tasmania. As I do not 
know that its history and habits are generally known in the 
United States, and as everything relating to the tree is there- 
fore of interest, I have made a translation of the following 
from Dr. Aberg’s pamphlet: 

Although the Hucalyptus globulus had | 
as a curiosity in some of the conservatories of 8, we 
owe its introduction for general cultivation in Europe to Mr. 
Ramel, who, in 1858, brought the first seeds to Paris. In 
1860 he obtained a larger quantity, and it then began to be 
cultivated more sy in the south of Europe, not 
only in France and Italy, but also in Spain and Portugal. 
However, before this time, Sir George — made large 
——— at the English colony of Cape Town. in Africa. 

he surprising result of these plantations induced others to 
attempt its cultivation on a still larger scale. It is only 
within the last decade, however, that the qualities of the 
tree have been fully recognized. Now there are plantations 
in the environs of Toulon, Nice, Marseilles, Bordeaux, 
Corsica, Madrid, Lisbon, Rome, and on the hio Grande del 
Sur, in all of which places it prospers admirably. Indeed, 
wherever the temperature does not go lower than 7° below 
zero, which seems to be the maximum of cold which it is 
able to support, its cultivation is possible. In France the 
limit has been fixed at 6° below zero, but in Madrid it 
has been seen to resist 844°, though the temperature there is 
rarely lower than 5° below zero. 

The tree has been planted on a large scale and with good 
results in Algiers, and at the universal exposition in Paris, 
in 1867, the trunk of a tree only eight years old, which pre- 
sented the respectable circumference of 5°6 feet, attracted 
considerable attention. In the catalogue of products of 
Algiers it was stated that the qualities of the tree were not 
at all changed by the acclimation, and that where the plan- 
tations were made in appropriate situations it grew as 
rapidly and the fiber of the wood was as good as that of 
Australia. 

The Eucalyptus globulus grows with a rapidity which is 
surprising. ‘The first year of its planting its usual growth 
is about 18°3 inches per month, when it is planted under 
favorable circumstances. Itsincrease in height is somewhat 
retarded during the second year, but the diameter of the 
trunk increases and its branches begin to spread. Owing to 
this rapidity of growth, forests of these trees are obtained 
in ten years, which, with other trees, it would take a 


tions in the United States, it should be borne in mind that 
there are many species of this tree; and that not all or even | 
many of them would bear our climate, except, perhaps, | 
that of our extreme Southern States, as they require a tropi- | 
cal or subtropical temperature. Others of theu:, however, | 
— hardy and are capable of bearing very severe | 
cold. | 

With a view to testing their cold-bearing qualities, Dr. | 
Ernst Aberg, a member of the Academy of Medical | 
Sciences, a German scientist, who has resided many years in | 
Buenos Ayres, has lately devoted a large share of attention | 
to the growing of these trees. He has now at his country- 
seat, near the town of Ramos Mejia, on the Buenos Ayres 
and Western Railroads, upward of sixty varietiest in more 
or less successful cultivation. 

In a recent publication§ on this subject he says, that | 
while the most of them are too delicate to be grown in the | 
province of Buenos Ayres, except as ornamental trees, re- 
quiring special care, a few are not affected by even severe 
cold, and can support the changes of the most variable cli- 
ae, Among ihese he especially recommends the fol- | 
owing: 

Eucalyptus alpina, which grows on the highlands and | 
mountains of Victoria at an altitude of 4,000 feet above the 
level of the sea. 

E. armygdalina, a very large tree, measuring generally | 
upward of 80 feet in height by 2 feet in diameter, while it | 
is not rare in Australia to see specimens 200 feet high, and | 
40 feet in diameter at 4 feet from the ground. he tree | 
seems to do well in Buenos Ayres, growing very rapidly, | 
and producing a magnificent hard wood, with beautiful | 
veins running through it. Its vulgar name among the col- 
onists is the narrow leaved peppermint tree. 

E. coriacea, a tree which can endure the intensest cold, | 
forming in New South Wales and Victoria extensive forests | 
at an altitude of 5,000 feet above the sea-level. Its common | 
name is the: mountain while gum tree. Its leaves are large | 
and lustrous. 

£. gunuii, which grows to a height of 100 feet on the | 
high lands of Victoria, and is able to resist the cold. Its 
vulgar name is the cider tree. 


century to form, Asan example of their increase it may 
be stated that, in Hyeres, seeds planted 1857 had in 1865 
reached the height of 58 feet. In Toulon the plants grow to 
24 feet intwo years. In 1863, there were trees in Algiers of 
three years’ growth which had attained a height of from 80 
to 35 feet; and generally in that country they grow at the 
rate of about 10 feet each season. 

In Australia, its native soil, trees of fifty years’ growth 
attain an altitude of from 225 to 280 feet, and circumferenee 
of from 50 to 60 feet, producing colossal boards or slabs 160 
feet long and 12 feet wide. One of these immense boards 
was intended for the Exposition, but a vessel adequate to its 
dimensions could not be obtained. The tree from which it 
was sawed was 335 feet in height, and the first branch was 
217 feet from the ground. 


VALUE OF THE TIMBER. 


From the above it will be seen that the tree, so far as the 
rapidity of its growth is concerned, bas nothing to be de- 
sired. The wonder is, however, that under such circum- 
stances of growth the wood is so hard, so tenacious, und so 
durable; but in these respects there are but few trees equal 
to it. In Australia it is used for ship-building, dikes, bridges, 
ports, piles, railway-sleepers, beams, etc. It is also used for 
the manufacture of carriages and for furniture, since it has 
the property of taking a polish which brings out most beau- 
tifully veins in the wood. It also burns well, dry or green, 
making as much heat as coal and leaving a very strong ash. 


HOW THE TREE IS CULTIVATED IN BUENOS AYRES. 


The tree has a perfectly straight trunk. In the forests it 
is rare that the branches begin below 60 or 70 feet. The 
outside bark is loose and shargr like the plane tree. When 
young the trunk is full of small branches, filled with bluish- 
green leaves. In the first years of its growth the leaves are 
opposite and sessile, but as the tree assumes its true charac. 
ter they become petiolate and alternate, and their color 
changes to a much darker hue, hanging vertically and pre- 
senting their edges to the sun. Their two surfaces are ex- 
actly alike. The flowers are white and produce a capsule- 
|seed vessel of the size of a filbert, which is full of small 


E. piperita, one of the most beautiful of the species as an | mae 4 A 
ae r : n | black seeds, similar to those of the onion. The tree will not 
ornamental tree, and well known in Buenos Ayres. Its | grow from cuttings. It must be produced from the seed. 


trunk is white and smooth, something like our sycamore, 


These are generally planted in boxes and afterward trans- 


its branches are graceful, and its leaves are small and bright, | ‘ H 

and it is a great favorite with the horticulturists. It grows | 

very rapidly, and produces buds of a delicate red color, | once in the places intended for the trees. In —— 


which at a distance have a beautiful effect. Its wood is 


| them upon a larger scale, I believe, however, that it woul 


very hard, and has @ fine fiber. I have seen specimens in | be worth while to try this method, as it would economize 


Buenos Ayres which at four years were 20 feet high. In 
Australia it is called the peppermint tree. 
_ £. polyanthemus, a tree highly commended on account of 
its gracefulness and rapidity of growth. Its trunk is gene- 
rally crooked, and frequently several trunks shoot up from 
the same root. The wood is very hard. The cold and 
change of temperature do not seem to affect it, and it is 
highly reccmmended for cultivation. I have seen speci- 
mens of eight years’ growth near Buenos Ayres upward of 
40 feet high, and it seems to be able to propagate itself by 
shoots. In Australia it is called the dastard box. 

E. urnigera, a beautiful tree of cinnamon color, wide- 
spreading branches, and leaves of a grayish-green color. It 


* Report by Consul E. Li Baker, of Buenos Ayres. 
+ United States Consular Reports, No. 8, page 890. 


+ The genus Hucalyptus belongs to the natural family . The 
Flora Australiensis describes one hundred and thirty-five d‘fferent varie- 


tier, most of them valuable for different qualities, but many of them too | 


delicate to be attempted even in Buetos Ayres, They might be grown in 
the State of Florida and Southern Texas, — 


§ Irrigacion y Eucalyptus por Aberg, Buenos Ayres. 


|much time now spent in the work of transplanting them. 
| In these cases, however, it would be ne to properly 
prepare the ground, taking care to put a little mould in the 
| hills. Two or three seeds are planted together and lightly 
| covered with fine earth or with river sand; and then finely- 
cut straw is strewn over the top, as much to protect them 
from the bot sun as from heavyrains. In very dry seasons 
it may be well to water the small plants every fifteen days, 
but this is not absolutely necessary. The tree requires a 
deep soil and permeable, neither too light nor too compact, 
and it does not grow to advantage where there is too much 
humidity in the earth. The usual time for ponies the 
seed here in Buenos Ayres is inthe month of February or 
March. These months correspond to our September or 
October, But if the seeds are to remain in the places where 
they are planted, they should be put in the ground in the 
early spring. The seeds will sprout in eight or ten days. 


* The United States : are comprehended between 30° and 40° north lati- 
tude, Vietoria between 35° and 48° south latitude, and Tasmania or Van 
Dieman's Land between 42° and 45° south latitade, 


In the case of fall planting, the sprouts must be watched 
during the winter and transplanted as soon 1s the spring 
opens, as they thus bave more time to make routs and 
strengthen themseives for the following winter. It is pre- 
ferable to transplant them when they are small, say from 6 
to 10 inches in height. 

The cultivation of the Hucalyptus, here in the Argentine 
Republic, has only two difficulties to encounter; the first is 
the irregularity of the seasons. A bard frost out of season, 
which sometimes occurs, may destroy. a large number of 
plauts. It is very rare, however, that trees which have 
safely passed the first winter will afterward be killed by 
the frosts. Although the tender shoots may be frosted, the 
tree for that reason does not die; but with the first favorable 
weather, new and stronger shoots will start up, After hav- 
ing aoe their leaves they seem to endure the cold much 
better. Indeed, it is said the frost is the cause of the tree 
losing its lower branches, and that in protected places they 
do not lose these so frequently. The other difficulty is the 
winds. On account of their rapid growth the trees become 
top-heavy with their weight of leaves; and the roots, for 
sustaining such an enormous pressure as a hard wind pro- 
duces, are relatively very sinall, so that a southwest pampero, 
especially after a rain-storm, will sometimes uproot whole 
plantations of them, and this is particularly likely to happen 
during the second year of their growth. Ou this account, 
planters here in Buenos Ayres make use of stakes and sup- 
ports to guard against such danger. Where they are placed 
close together they assist to protect each other, here 
they are planted under the lee of a belt of timber they are 
still better enabled to resist the winds. After the third year 
they will require to be thinned, and those cut away are here 
used as guards or stakes for the rest. In regard to pruning, 
if the tree is planted for timber it will need very little; it it 
is intended for shade or ornament, by a system of heading 
in it can be made very handsome and wide spreading. The 
environs of Buenos Ayres are now full of most magnificent 
specimens of these trees, and some plantations further out 
for their size and thrift would attract attention anywhere. 


MEDICINAL VIRTUES OF THE TREE, 


I have said this much of the Eucalyptus as a forest or 
shade tree which has already become a great favorite here, 
and which, I believe, would be found to give equally satis- 
factory results in certain parts of the United States. I may 
add that it is considered here to be a very healthful tree, 
The pungency of its leaves is such that it is never molested 
by insects, and I believe it is the’only tree grown here which 
the locusts (the — sts of the Argentine Republic) will 
not attack. It has the reputation of being an excellent de- 
stroyer or absorbent of malaria. It is stated that in 
Australia there are no marsh fevers where'large forests of the 
Eucalyptus exist, and I bear —, have been planted in the 
Pontine marshes near the city of Rome with excellent effecis 
In regard to its medicinal virtues, Professor Bently published 
a pamphlet in London, in 1874, in which he fully confirmed 
all that bas beer claimed for the tree, calling it ‘‘ the fever-de- 
troying tree,” and citing many instances to prove it. Herein 
Buenos Ayres they bruise the leaves and bind them to the 
forebead for nervous headache, and I am told that the leaves 
are a special abhorrence of such insects as prey upon fruits 
and fruit trees, against whose visitations they furnish pro- 
tection by being scattered thickly on the ground underneath. 

The seeds of the Eucalyptus, without the delay of await- 
ing them from Australia, can readily be obtained in sufficient 
quantities from the seed stores here in Buenos Ayres, and 
also at Cape Town, Africa. 


THE TRANSIT OF VENUS AS SEEN BY PROF. 
NEWCOMB. 


Ar a recent meeting of the Royal Astronomical Society, 
London, E. J. Stone, ., President, in the chair. 

The President said: These miscellaneous papers will all 
be published; it is difficult to estimate their value till the 
are printed. We have the pleasure of seeing among us this 
evening one of the most distinguished of our foreign asso- 
ciates, Prof. Simon Newcomb, who has recently returned 
from the Cape of Good Hope, where be has been to observe 
the transit of Venus. It is probable that he will be able to 
give us some information with regard to it. 

Prof. Newcomb said: Mr. President, the rule imposed b 
our own Government and ours on the members of the dif- 
erent expeditions, prohibits them from publishing their ob- 

servations in advance, so that [ cannot make any formal 
communication as to the results obtained, to the Society. At 
the same time it may be interesting to the Society to bear a 
general statement, such as we are allowed to give. It is, 
perhaps, known to members of this Society that I am not 
among those who lay great stress on the observations of the 
Transit of Venus as a means for determining the solar par- 
allax. I do not know that my ideas differ greatly from those 
generally accepted as to the absolute amount of error to 
which sucb observations are liable; but I think that there 
are other much more accurate means of determining the par- 
|allax, such as measuring the velocity of light, on which I 
|have been engaged for the last three years. Accordingly, 
| about a year and a half ago, when the question was raised 
whether expeditions should be sent out to observe this 
| transit, I gave it as my opinion, that while we ought to 
| make preparations for the observation of the transit within 
| our own country—where the whole transit would be visible— 
it would not be worth while to send out foreign expeditions, 
|my idea being that the principal object of the observations 
| would be to obtain accurate data for the position of Venus. 
| When, however, the opinions of all astronomers were com- 
| pared, it was found that I was in a minority, not of one, nor 
of two, but all the rest were unanimously in favor of sending 
out expeditions; and, when the expeditions were finally or- 

nized, I volunteered to take charge of one party, because 
it is my intention to attempt a general discussion of all the 
observations, in view of the very great diversity of descrip- 
tion which observers have given as to the phenomena ob- 
|served. I wished to see for myself, under the most favora- 
ble circumstances, what the transit really was, and what 
phenomena were really exhibited. I knew the climate of 
South Africa was rather favorable in December; but, until I 
got there, I had no idea how clear ii was. Mr. Gill advised 
me to go to Beaufort, some three hundred miles inland, where 
, cloudy weather is almost unknown in December; but I heard 
| rumors of frequent clouds of dust and afternoon thunder 
} storms there, and thought it better to secure a position not 
so distant, where the weather might be risked for better 
general conditions. 1 therefore chose Wellesley, about forty- 
five miles to the northeast of Cape Town, where I found an 
American female seminary, the grounds of which afforded 
me a position where I could have that seclusion which is ab- 


solutely necessary for observations, Ou the morning of the 
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transit the sky was somewhat clouded; but tne weather im. 
proved, and I think that, during the hours of the transit, | 
which commenced about three o'clock, the definition of the 
sun was as fine as I have ever seen it in my life. There was | 
but one physical phenomenon that was worthy of note, and 
that was so well marked that it could not escape any one; it | 
was a line of light that surrounded the dark hemisphere of | 
Venus, which was off the sun, I looked very carefully be- | 
fore first contact, to see whether it was possible to see enus | 
2p geen upon the corona; but I was unable to see any sign | 
of the planet until it had actually entered upon the sun’s 
disk. When it was half way on, it appeared as if a piece of 
the sun bad been sharply cut out with a knife; and the line 
of light which has been described by so many observers, and 
which I had looked for in vain before, began to show itself ; 
but it was not continuous all round the planet. On the con- 
trary, it was only seen at certain points. As the internal con- | 
tact slowly approached, I found that the line of light slowly | 
became brighter, and for some seconds before internal contact | 
it was quite continuous, and was seen as a fine are of light | 
joining the cusps of the sun, It was so bright that it some- | 
what interfered with one's judgment in determining the time | 
when the solar cusps met. The cusps were somewhat blunted | 
or spread out by irradiation, whereas the line of light around | 
the planet was narrow and sharp. I observed the cusps 
gradually dissolve into this line of light; and for a period of 
five seconds there was a certain hesitation, in my mind, 
as to the character of the phenomena, and whether the 
true geometrical contact had or had not taken place. 
After that five seconds, the light began to flow in on either 
side with great rapidity; and after that I did not notice | 
anything like a shade or ligament joining the planet and the 
sun's limb. 

The President: I am sure we lave listened with great 
pleasure and interest to the remarks of Professor Newcomb; | 
and if the observations can be made with anything like the | 
accuracy he has indicated—viz., to within two or three sec- | 
onds—we may hope to get very accurate results from the 
observations. Buta great number of the observers do no- 
tice something like a shade or ligament, and it is a persistent | 
kind of phenomena, which they hold on to; but so long as | 
they carefully describe what they see, so as to enable us to 


judge when the geometrical contact took place, I believe that 
their observations will give us a very reliable method of de- 
termining the soiar parallax. 

Mr. Knobel read a paper, by Prof. Langley, on ‘‘ Obser- 
vations of the Transit of Venus, as observed at the Alle- | 
gheny Observatory.” The paper was accompanied by a} 
drawing showing the line of light with a patch of in- 


OBSERVATION OF THE TRANSIT OF VENUS IN CUBA. 


president of the commission was D. Cecilio Pujazon. 
Among others who assisted was D. Juan de Montemayor, 
adjutant and captain of the fort of Manzanillo. 


THE ORIGIN OF CRYSTALLINE IRON ORES.* 
By Dr. J. 8. NEwBerry. 


AT a recent meeting of the Academy, Dr. Julien read an 
interesting and instructive paper on the origin of crystal- 
line iron ores, in which he attempted to show that they are 
the product of mechanical rather than chemical agencies. 

In bringing this subject again before the Academy, it is 
net my purpose to attempt to refute, but rather to supple- 
ment and limit, the theory of Dr. Julien. 

I will not deny that some of the beds of magnetic iron 
ore, described by Dr. Julien, in the Alleghany helt, have 
been formed by the sorting power of shore waves, and that 
he has made an important contribution to the literature of 
iron, by his careful study and description of these beds; 
but thet such cases, if they exist, are exceptional, and do not 
affect the truth and validity of the organico-chemical theory, 
I shall endeavor to prove by a brief report of some facts 
which have come under my observation. 

The most important deposits of iron ore, known to exist 
in the United States, may be gronped as follows: 


1. Magnetic ores of the Laurentian rocks of Canada, the 


Adirondacks, and the Alleghany belt. 

2. The Huronian hematites of Lake Superior and Missouri. 

8. The crystalline ores of the Rocky Mountains and the 
Wasatch. 

4. The limonite ores of the Atlantic slope and the Missis- 
sippi Valley. 

5. The Clinton cores. 

6. The carbonates of the Coal-Measures. 

7. The spathic carbonates of New England, Idaho, etc. 

The Laurentian magnetites form lenticular sheets, some- 
times more than one hundred feet in thickness, and extend- 
ing half a mile or more. In many instances they are in- 
closed in walls of gneiss, slate, or marble. They often con- 
tain much titanium, and have, as almost universal impuri- 
ties (Somewhat vicarious with titanium), pyrite and apatite. 


Some of the beds are also highly charged with manganese; 
they usually contain but little silica and alumina, and are 
the richest of our iron ores. 

The characters they present, which seem incompatible 
with the theory of mechanical accumulation, are the follow- 
ing: First, their great magnitude, combined with their 
prevailing purity. Secondly, the large quantity of apatite 


creased brightness on one side, and a minute stellar point | contained, which we must regard as of organic origin, and 


in the midst of the patch of light, which shone with great 
brilliancy. 
Professor Newcomb said that Professor Langley’s drawing | 
very accurately represented what he himself had seen, | 
r. Horner, who had observed the transit near Bath, said | 


therefore supporting the chemical theory, and so different 
from the magnetite in gravity as impossible to be mingled 
with it by any mechanical agency. Thirdly, the occurrence 
of great sheets of magnetite between strata of limestone, like 
the Franklinite ore, or inclosed in layers of limestone and 


that the sketch did not quite represent what he had seen. | argillite, like the bog-bed at Marmora, Canada. The fact 
He had noticed a hazy patch of light which seemed to ex-| that the slate and the limestone are deposits from deep and 
tend over the body of the planet to a third of a radius from | quiet water seems incompatible with the view that these 
the limb. In Professor Langley’s drawing, the patch of | strata have been brought into their present association by 
light extended inward over the body of the planet to a dis-| mechanical means. Fourthly, the frequent impregnation of 
tance of, perhaps, an eighth of a radius within the limb. magnetites with manganese, a material of much lighter 
gravity, and an almost constant constituent of limonite, 
OD goes far to prove such magnetic beds chemical rather than 
THE TRANSIT OF VENUS IN CUBA. mechanical deposits. Fifthly, the aluminous magnetites, 
WE give an engraving from La Ilustracion Espattola of | like that of Croton Landing, which contain almost no silica, 
the arrangement of the equatorial telescopes, as employed by | could hardly have been formed by the agency of shore 
the Spanish scientific commission in observing the transit at | waves, which always mingle more or less sand with what- 
Manzanillo, Cuba, December last. The provisional obser- | ever they deposit. 
vatory was located in the court yard of the military hos-| For these reasons, I must consider the mechanical theory 
pital, which is situated in the plaza of the Forie, on the sea|s inadequate to account for the genesis of most of the 
shore, west side of the town. A more advantageous posi- | ——— of Canada and the Eastern States. 
tion for astronomical observations could not have been se- | he specular ores of Lake Superior and Missouri offer ob- 
lected; nor would it be easy to find a more charming locality | jections to the mechanical theory, in both their regularity of 
in other respects; the most beautiful panoramas are present-| deposition, and their mineral character. First, they are 
ed in all directions sometimes interstratified with jasper—once fine silicious 
The observatory was of the most simple description; a | sand—in layers of great regularity and of extreme thinness; 
frame without roof, in which were arranged three magnifi-| a structure which would be the natural product of sediment 
cent equatorial telescopes, a clitomograph showing time in| ation, but hardly of mechanical washing. Secondly, they 
tenths of a second, and three chronometers. could never have been deposited as hematite by shore waves, 
The contacts of the planet were observed with great suc-| since this mineral forms an impalpable powder which never 
cess. During the progress of the transit, hundreds of the | accumulates by itself. We must therefore suppose that all 
eitizens of Manzanillo were enabled, through the courtesy of | _ 
the members of the commission, to look through the tele-| « a neine 
scopes and make persona) observations of the t. The inn 


| these great iron ore beds are pseudomorphs after magnet 
‘or that they are the result of sedimentation by none 
| agencies and subsequent metamorphism, 

| The iron ore of lron Mountain is inclosed in ‘‘ porphyry,” 
— a metamorphosed sediment really fused in place, 
| but some of the masses of ore are thickly set with crystals 
|of apatite, which afford an equally conclusive argument 
against the voleanic and the mechanical theories. In the 
ore of Simmons Mountain, masses of magnetite occur 
which retain perfectly their radiated, limonite stracture; 
and there can be no question but that this has been de- 
posited by a chemico-organic process. 

The deposits of magnetic iron in Soutbern Utah, the 
most extensive of which I bave any knowledge. are in 
places very conspicuously and evenly stratified, and thus ex- 
hibit all the signs of baving been deposited as sediments. 
They are associated with limestone and a granitoid meta- 
morphic rock. Along certain lines, the ore is thickly set 
with crystals of apatite, and some of the largest masses are 
in great part composed of magnetite, which shows every where 
limonite structure. From these facts it is easy to see 
tbat these great deposits have not been formed by mechani- 
cal agencies. 

In regard to the sparry carbonates which form vein-stones, 
and the earthy carbonates of the coal measures, there can 
be no question of their origin. They have all been formed 
by chemical precipitation. 

The Clinton ores are interstratified with limestone, form 
continuous sheets of great extent, and constitute on the 
whole the most considerable’ deposits of iron ore in this 
country. They were apparently formed in the same way 
that the granular lake ores are now deposited, by the preci- 
pitation of iron from solution in a water basin, surrounded 
by land having a ferruginous drainage. The quantity of 
phosphorus they contain, derived from the organic matter 
deposited with them, is a conspicuous feature in the com- 
position of the Clinton ores, and apparently explains its 
abundance in many of our crystalline ores. After a careful 
study of the structure, composition, and surroundings of our 
most important deposits of magnetic and specular ores, I 
am compelled to conclude that they have generally been de- 
rived from stratified deposits, xccumulated by chemico- 
organic agencies, and once closely resembled our stratified 
ores of the Upper Silurian and Devonian; and that any beds 
which accumulated as iron sand on beaches must be rare 
exceptions to the general rule. 


DISCUSSION. 


Mr. A. A. Julien pointed out that the theory thus pre- 
sented by Dr. Newberry was a new one, and might be de- 
signated as the ‘‘ Lake Ore Theory,” in contradistinction 
from the marsh or bog ore theory now commonly accepted. 
The difference is sharply defined in the following quotations 
from the ‘‘ Manual of Geology,” by Prof. J. D. Dana. In 
his discussion of the Upper Silurian deposits, that author 
states (p. 231), ‘‘ The beds of argillaceousironore . . . . 
could not have been formed in an open sea, for clayey iron 
deposits do not accumulate under such circumstances. They 

/are proof of extensive marshes, and, therefore, of land near 
_ the sea level. The fragments of crinoids and shells found 
| in these beds are evidence that they were, in part at least, 
salt water marshes, and that the tides sometimes reached 
,tbem.” Again he remarks (p. 357), concerning the Ameri- 
can continent during the Carboniferous age: ‘‘It may have 
been longa region of barren marshes, and in this condition 
| it might have received its iron ore deposits, as now marshes 
become occupied by bog ores.” 
| In reference to the Laurentian deposits (p. 155), he states: 
| ‘‘ Limestone strata occurred among the alternations, and 
| argillaceous iron ores, though vastly more extensive.” And 
again, ‘‘ The argillaceous iron ore has become the bright 
hematite or magnetite, and it is banded by or alternates 
| with schist and quartz, etc., which were once accompanying 
and sand-layers.” 
owever, it is hard to conceive the growth of crinoids and 
| shells in salt water marshes, even if reached by the tides, in 
| the free abundance indicated by the crowded organic forms 
| in the Clinton ore beds, and of these the lake ore theory pre- 
| sents a more satisfactory. explanation. It also well accounts 
| for the origin of the enormous ore deposits of hematite, of 
| magnetite still retaining a pseudomorphous structure after 
limonite, and of all iron ores rich in calcium phosphate. This 
theory is not necessary to account forthe presence of pyrite, 
since the presence of any vegetable matter, e. g., alge grow- 
ing and decaying in sands or mud, is always likely to pro- 
duce the deoxidation of sulphates and iron oxide; nor does 
it account at all for the abundance of titanic acid and 
alumina in many iron ores. 

On the other band, the mechanical accumulation of iron 
sands, by agitation of the waves and currents, would appear 
to account more simply for the smaller but more numerous 
deposits thickly dispersed throughout the crystalline rocks 
varying in size from scattered grains to little flakes and 
lenses a few centimeters in length, and even thick ore beds 
many meters in thickness and diameter. The close associa- 
tion, often observed, of materials of widely different specific 
gravity, e.g., shale and limestone with the magnetic ores, 
need not appear anomalous, since they may all have a shal- 
low water origin, deposited by marine currents differing in 
foree and direction at different times. The absence of 
such mechanical deposits from the sedimentary formations 
is not established, since even some of the hematites and 
ores may represent the results of oxidation and hydration o' 
original magnetite sands; while, on the other hand, the 
huge beds of menaccanite found in Canada and elsewhere, 
which have not yet found their parallel among the sedi- 
mentary strata, may indeed show a certain difference of 
conditions during the deposit of the ancient crystalline 
rocks. The comparative regularity of the thin alternatin 
lamine, which make up the ferruginous jasper schists of 
Huronian terranes, appears analogous to that everywhere 
prevailing in a cross section of beach sands along our 
oceanic border; while the mountain masses of this rock, 
with laminse of magnetite, or of octahedra of martite after 
magnetite, or of hematite in triangular scales after martite, 
all these ores being remarkably free from calcium phosphate, 
are most simply explained by the accumulations upon s sea 
bottom, strewn alternately with fine silicious silt, and with 
octahedra of magnetite. The presence of manganese oxide 
in iron ores may often be due, as at the Buckhorn mine in 
North Carolina,* merely to the decomposition of a man- 
ganese garnet originally concentrated as a mechanical 
sediment, while the concentration of titanic acid and of 
alumina, in many iron ores, is perfectly explained by the 
accumulation of heavy sands of menaccanite, corundum, 
etc. In a magnetic iron ore of S. G. 4:5, occurring in ser- 
pentine at South Ham, Quebec, Canada, the percentage con- 


* W. C. Kerr, Geol, of N.C , i., 222, 
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stitution reported * (Fe 44°69, Cr,O, 8°31, TiO, 21°64) is 
equivalent to a mixture of three minerals known to occur in 
iron sands; magnetite, 50, chromite, 18, and menaccanite, 


87 per cent. 

The consideration of these facts would lead to the con- 
clusion that the mode of genesis of a bed of magnetic iron 
ore may be often determined by the following diagnosis: 

When the ore presents structural characteristics allied to 
those of limonite, or when bematite occurs in included 
masses, or when the ore contains a notable amount of 
phosphorus, a chemical origin is probably indicated. 

When the ore is almost free from phosphorus or is rich in 
titanic or chromic acid or alumina, or closely associated or 
mixed with granular garnet or olivine, a mechanical origin 
may be inferred. 


THE STONE AGE IN OREGON. 


THERE is a little mine of antiquities of the most interesting 
kind upon the point of land at the junction of the Columbia 
and Umatilla rivers. The ancient tribes made this stern and 
sterile river bank a place of sepulture for their dead, and the 
Umatillas more recently have also buried their dead in the 
same sandy cemetery. Many interesting curiosities from 
those old, forgotten tribes, have been discovered by the cas- 
ual seekers, and doubtless many of equal interest and value 
await the more thorough antiquary who will search pa- 
tiently and systematically the ancient ‘* memloose illahee.” 

In a few minutes’ search at random along the shore of 
the Columbia, 1 have found a half a dozen relics of the pre- 
historic Americans of this locality. Searching among the 
beautiful polished stones along the bank at the east of the 
Umatilla and south of the Columbia for suitable stones to be 
decorated with the typical Mount Hood, to grace a writing 
table or throw at caterwauling felines, I picked up a stone 
which was remarkably perfect in shape—a perfect circle, 
polished smoothly, and only marred by a hole through its 
rim. I was about to “‘skip it” into the river when the pe- 
culiar cutting of the hole, which I at first thought an acci- 
dent, attracted my eyes, and I found the stone was cut by 
some being human with pains, which no one at this day can 
tell us distinctly of, to be perhaps the cover of some vessel 
or a weight for a fishing net. But a dozen steps farther on I 
found a stone about the size of a base ball, perfectly round 
but with a groove half an inch deep running around its 
widest circumference, giving it a singular symmetry. This 
was probably used either for a net sinker or a sort of pestle. 
A symmetrical stone, hard, smooth, and shuttle sbaped, about 
two inches in diameter and nine inches in length was the 
next find, and with it an old fragment of granite cut into a 
pestle, which any apothecary of our own day would recog- 
nize as asign manual. The granite one was made with a 
top cut probably to the shape of the hand, with a rim to 
prevent its slipping from the grasp, and a macerating end 
tapering to a larger diameter. I consider this was an ancient 
relic, because of its chipped edges, worn away by grinding 
in a mortar as hard as itself. 

Bits of bone and small smooth pebbles, nearly of uniform 
size, a trifle smaller than the silver half dimes, lie scattered 
about in many places among the sage brush. Occasionall 
also a perfect and symmetrica! stone head is discovered. 
These three are parts of necklaces, the larger stone beads 
being worn by the warrior as bears’ claws and teeth are now 
worn by the Sioux and kindred nations; the smaller bone 
beads by the women. I saw ina valuable and intensely inter- 
esting collection of these relics of ancient art, pride, and 
utility, which are in the possession of Capt. J. H. Kunzie, 
three fine complete necklaces of polished stone beads of va- 
rious symmetrical shapes—round, oblong, cylindrical, square, 
and some of the beads weighing two ounces each. Ip the 
same collection are also necklaces of long, white, needle-like 
shells, by common appellation, * wampum,” the money of 
the aborigines. 

Several fine old stone mortars are also in the collection of 
Capt. Kunzie. One is of gray granite, handsomely fluted 
around its outside surface, a broad bead or band at its top, 
and its bowl symmetrical and smooth. Another, probabl 
made from stone which crops out near the place where it 
was found, was probably made by later tribes in imitation of 
the old vessels, which in nearly every case are made from 
rock which cannot be found upon the banks of the Colum- 
bia in a thousand miles of travel, and which is not known to 
our geology west of the Blue Mountains, except in such 
cases as the present, where it has been brought to the sand 
of the Columbia by tribes from the eastward. The Uma- 
tillas have a tradition that these people were of the Crow 
nation. In the memory of the oldest Umatillas the imple- 
ments and ornaments mentioned have not been used by the 
tribes on whose lands they are found. The Umatilla, Wasco, 
Klickitat, and many other tribes barter arrows and spear 
points of beautiful shapes, and colors to vie with the agate, 
yet not one of them can tell how or by whom they were made, 
and the art is lost. 

A word about the most wonderful discovery in this ancient 
Golgotha, which was unearthed by the gale of March 28th, 
and found by Master Seymour Kunzie. 

Upon a first examination it strikes one as an Assyrian or 
Egyptian carving, the features and style of ornament being 
much nearer those wonderful Oriental relics of antiquity than 
our Northwestern Indians would be thought capable of. The 
use of this interesting relic was probably for a grinding 
bowl, though its grand sphinx-like form suggests a nobler 
use, Itisin nearly every case conjecture, when we speak 
of the purpose which these ancient vessels were intended to 
serve. This great curiosity is cut from reddish gray granite, 
and would require a block a foot square for its dimensions. 
Its front is a human face, distinct, dignified, and in some 
aspects even grand in outline. It is carved with a skill 
which could have copied nature, yet there is no point of re- 
semblance between the face and that of any modern Indians. 
Its brow is broad and low, and tbe wide, curving eyebrows 
suggest the resemblance to rams’ horns, which Assyrian 
images have also. The nose is almost Grecian except that 
the nostrils are wider, and the chin and lower jaw are the 
reverse of Indian physioguomy. Only the mouth bears any 
resemblance to our Indian carving. In this feature there is 
a slight leaning toward the style of some of the Alaska totem 
faces. On each side above and behind the ear is a protuber- 
ance like the fold over the old Egyptian statues, and a claw- 
like arm extends from the edge of the bow! to the side of the 
throat, its claws being nearly under the chin of the figure. 
The hair is not cut in detail. it seems to be in a straight mass, 
without braiding or ornament. The whole head is well 
proportioned, and is about full life size. To me this 
ancient bead has a remarkable fascination and impressive- 
ness, 

The spot where these ancient burials were made is 


worthy 


* B. J. Harrington, Con. Nat., 1881, ix., 309. 


of the sacred use the forgotten nations made of it. As I 
stood there in the March evening, the wind from the greet 
plain brought the faint desert odor of the sage brush and the 
rushing sound of the turbulent, swollen Umatilla, singing to 
itself for very loneliness. Before me the grand, noiseless, 
but irresistible Columbia spread wide, golden in the fiery 
sunset, and rolling silently and mightily, with boiling, writh- 
ing whirls upon its gleaming bosom into the very gate of 
heaven, it seemed; for at the western horizon, where it is 
lost to view, it is a score of miles from the Umatilla, and the 
low hills are lost in the brightness of the grand sunset light 
which meets the river at the horizon’s verge, and is so won- 
drously reflected upon its level tide that heaven and earth 
seem one.—Oregon and Washington Farmer. 


THE GIANT ZONURA. 


Tue English naturalist Smith, in his remarkable work 
on the animals of Southern Africa, designates under the 
name of Giant Cordylus a very curious reptile which he 
says inhabits the great Namaquois and the rocky ravines of 
the Quathlamha Mountuins that separate the countries of 
| the southeast coast from those of the interior. 

For a very long time this saurian remained very rare in 
| collections, and our great national establishment did vot 
| even possess one, when the Reptile Menagerie of the Mu 
‘seum of Natural History made the acquisition of a certain 
number of specimens that for the first time reached Europe 
| in a living state. 
|. The aspect of the Cordylus or Giant Zonura (for by the 
| latter name the animal is usually called) is really strange, 
and although it is very gentle in its manners and of timid 
disposition, its appearance is that of an ill-natured crea- 
ture. 
The reptile is robust, about forty centimeters in length, 
and has its back covered with large scales, forming a series of 
rings which are carinate, and terminate ina point. It has 
'a long conical tail bristling with strong pointed spines, 
| which are directed backward and arranged in verticels. Its 
| head is flattened above and protected by large grooved and 
granular plates, and on each side of its neck there is a 
bunch of horizontal spines. The nape of its neck is pro- 
vided with rough points, its mouth is deeply cleft, and ‘its 
claws-are sharp. The body as a whole is depressed; the 
head, flattened above, detaches itself clearly from the trunk; 
|and the teeth are conical. The animal's physiognomy re- 
| calls that of the Stellions and of certain species of Agame, 
‘animals belonging to an entirely different zoological 
group. 


The coloration is not very bright. The upper part of the 
head is of a dark brown, and the snout ofa yellowish 
brown. The back, tail, and upper part of the legs are of a 
color between that of terra di Sienna and honey yellow; the 
belly is of a dirty yellow ; the paws are brown; the eyes 
|are reddish, and a rusty color is seen around the jaws and 
| under the throat. 

Young individuals are not of so terrible an aspect as the 
adults, for, according to Mr. Smith, the spines are much 
less developed, and are even wanting on certain parts of the 
body. In these the upper part of the body is of a reddish 
brown relieved by a few bars of a creamy yellow; the end 
| of the snout, which is brownish, is spotted with yellowish 
| brown; the sides are spotted with palish green; the tail is 
| striped with bands of a creamy yellow and is yellowish be- 
| neath, with a border of orange-red; and the legs are 
| with yellowish and reddish brown. 
| Out of the six species contained in the genus Zonura, one, 

the gray Zonura, inhabits Sierra Leone, on the west coast of 
| Africa; all the otbers (the Giant Zonura, etc.) belong to 
| Soutbern Africa. Like all saurians, the Zonuras feed upon 
animal matter. They are timid animals, which run away 
at the least noise and hide themselves under stones or in the 
interstices between rocks. Usually, they are inbabitants 
- the most arid and desolate regions.—Z. Sauvage, in La 

‘ature. 


FRANZ-JOSEF LAND. 


Ata recent meeting of the Royal Geographical Society, 

held in the theater of the London University. a paper on the 
second ee of the Eira to Franz-Josef Land was, in the 

| absence of Mr. Leigb Smith, who was suffering from a cold, 
| read by Mr. Neale, the doctor with the expedition. The great 
hall was filled, and several distinguished Arctic explorers 
were present. 

Leaving Peterhead on the 14th of June, 1881, with a com- 
pany of 25 explorers, officers, and men, with the object of 
extending and completing the knowledge of the coasts of 
Franz-Josef Land acquired during the previous season of 
1880, the Eira met the ice on the 22d of June in 72 deg. 45 
min. N. and long. 17 deg. 20 min. E., and the edge was fol- 
| lowed until the 30th, when Novaya Zemlya was sighted. As 
| no opening was found in the ice, an attempt was made to en- 

ter the Kara Sea, which faileé. On the 13th of July an 
opening was found in the ice, and the Eira steamed north- 
| ward through large water holes, the ice being, for the most 
part, very much decayed. But as they advanced northward 


it became much closer and thicker and many large floes were 
passed. One was at least 15 miles long. Several necks of 
ice had to be charged and broken through. and twice the 
Eira was caught between large floes, but she received no 
damage. After ten days of ice navigation the goal was 
reached. Franz-Josef Land was sighted on the 28d of July, 
the Eira steaming toward Cape Ludlow, and reaching a point 
further west than she had got in 1880. Having experienced 
some thick weather, and finding little chance of penetrating 
further north, the Eira steamed inshore and, passing be- 
tween icebergs und overhanging glaciers, entered Gray Bay, 
where it was quite calm, and the sun was shining brightly, 
Many walrus were basking on patches of ice and 17 were 
shot. Near the sbip was an at ae beach 90 ft. above the 
level of the sea, and cliffs of columnar basalt about 800 ft. 
high. Many flowers were in bloom, among them a poten- 
= which had not been found before on Franz-Josef 
nd. 

Having made some short trips, the explorers returned to Bell 
Island, and built a storehouse with materials brought out 
for the purpose. This house was christened Eira Lodge, 
and in its honor a dinner was given on board the steamer, 
and a concert and ball afterward in the lodge. Mr, Smith 
was prevented by ice from proceeding in search of the Jean- 
nette. On Sunday morning, the 2ist of August, the sun was 
shining brightly and it was nearly calm. There was nothing 
to warn the explorers of the approach of a disaster that was 
near at hand. The pack ice came in with the tide, and the 
Eira was caught between it and the land floe. She was pro- 
tected by a grounded berg, and for some time no serious in- 
jury was done to her, although she received several severe’ 
nips. Suddenly, when the worst seemed to be over, the berg 
gave way, and shortly afterward the Kira heeled over to port 
away from the land floe, and it 1s supposed that a tongue of 
ice went through her side. All we were at once employ- 
ed in passing provisions out, and in saving all that could be 
got at. As the good ship went down, the ice caugbt her jib- 
boom and broke it short off. Then the lower yards held her 
for a few seconds and righted her. But they soon broke in 
the slings with a loud crash, the yard arms turning up as 
she settled down. ‘She's awa’,” the men exclaimed sorrow- 
fully, ‘‘she was our home, she was « bonny ship.” When 
she reached the bottom in 11 fathoms, the main and fore top- 
masts were still above water. Looking down from the ice 
they could see her quite distinctly, and did not perceive any 
injury done to her hull. 

A tent was rigged up on the ice, made of spars and sails 
rescued from the ship, a fire was lighted and tea was made, 
Then, after a good supper, no one having eaten anything 
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since breakfast, all turned in except the watch. Early next 
morning they began to take the stores that had been saved 
to — Flora in the boats, and when everything had been 
landed, a tent was pitched on an old sea beach covered with 
turf and flowers, about 20 ft. above the level of the sea. 
Thus were 25 men left shelterless on those icy shores to face 
the rigors of an Arctic winter, and they at once set to work 
witb pluck and resolution, confident in themselves and firm- 
ly trusting in their leader. They at first intended to make 
for the storehouse erected a few days before at Bell Island. 
But there was so much ice in the channel that it was im- 
possible to get across, so they set to work collecting drift- 
wood, and preparing to winter on Cape Flora. On Raeust 
26 they began to build a hut of turf and stones; the cold in 
the tent was so intense that the men could not sleep; the 
wind blew it down and the rain came through everything. 
The rest of the month was spent in shooting loons, walrus, 
and bears. Their very existence depended on their success 
in obtaining fresh animal food, and it was most previdential 
that, in this part of the Arctic regions, it was possible 
to live on the resources of the country throughout the win- 
ter. 

Eira Harbor was visited on September 1, the boat crossing 
Gunther Channel to the storehouse on Bell Island, a distance 
of 12 miles. Poles for roofing the hut, some salt, and six 
bags of coal were brought back. During the autumn 21 
bears, 18 walrus, and about 1,200 loons were shot. By the 
end of October the birds had all departed. Besides the 25 
human beings three other shipmates were landed at Ca 
Flora. One was black retriever, ‘‘ Bob,” a most useful 
companion, who often found bears and walrus and gave 
timely warning to his buman friends. The other shipmates 
were a kitten and a poor little canary bird which survived 
until New Year’s Eve. 

The provisions landed from the ship consisted of 1,500 Ib. 
of flour, 400 Ib. of bread, a barrel of salt meat, 1,000 Ib. of 
preserved meat, and 800 Ib. of soups; tobacco enough to give 
each map 2 oz. a week, 60 gallons of rum, a few cases of 
brandy and whisky, some sherry, six dozen of champagne, 
plenty of preserved vegetables and some smal) stores. All 
the coal was used by January 8, and from tiat time the only 
fuel was blubber. The preserved meats and soups were 
kept for the boat voyage, and were not used during the 
winter. They had no lime juice. Breakfast for al! hands 
consisted of about 10 Ib. of bear and walrus meat, cut up 
small, and made into soup with some vegetables. Each man 
had also a pint of tea with sugar and milk. This meal was 
served at 8 A.M, For diuner at 12:80 they had sconce, 
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made with 15 1b. of bear or walrus boiled with vegetables, they pass, but destroy for generations the value of the soil | This theory finds support in the fact that when a pistol. i: 


each man also having a dough-boy made with 1¢ Ib. of flour | itself, and more than this, the constaut danger of them con- 
and boiled in the soup. Five o'clock tea consisted of 10 1b, | tinually menaces all timber land, and drives away capital 
of meal made into soup with vegetables and a pint of tea. A| from an investment which would otherwise be both safe 
glass of rum was served out at6 P.M. On Saturdays there and profitable. This, in the words of the paper, “is a matter 
was a larger allowance of rum. | of special interest to New Englund to-day, because upon it 
The sbip’s cook, named Masson, a hard working, cheerful | largely depends the country’s future su ply of white-pine, 
fellow, did all the cooking, except of the dough-boys, which | and the greatly enhanced value in the early future of much 
were made by Captain fley while the flour lasted. It) New Eagland land.” Already, in some portions of the 
came to an end on the 30th of April. The cook was at work | Eastern States, the second growth of pine upon land no | 
from 6 A.M. to 6 P.M., and often it was very trying and dis- | longer profitable for agriculture has become of great value, 
agreeable work; while his mate, a lad of 16, cut up the blub- | and in Massachusetts alove about one million dollars’ worth | 
ber and wood,and helped in other ways. Dr. Neale undertook | of this wood was cut and sold in 1880 from land once used 
the duty of weighing out the provisions, and serving out the | for tillage. According to Professor Sargent, the climate and 
meals in 25 cans made of old provision tins. These were | soil of New England are better suited to the production of | 
handed to the meu, who sat up in bed and ate their food like | white-pine than those of any other portion of the country, 
so many blackbirds in a nest. On Sunday morning, at 9:30, | and if the young trees, of which more are already growing 
the ship's bell rang for prayers, and Dr, Neale performed | in this than any other section, can de protected from fires, 
Divine Service. There were festivities, consisting of a| the annual yield will, he predicts, in a few years exceed in 
rand dinner, followed by a concert, on Christmas Eve and | value the net profits upon all the other crops which its farms 
ew Year’s Eve. During the winter the men employed | can produce. Such a prospect as this should be, and we 
themselves in making and mending clothes and boots and in | doubt not will be, a very pleasant one for the owners of the 
darning and stitching stockings. Several musical instru | exhausted farms which cover so large a portion of all the 
ments had been saved, and the men amused themselves by | New England States, and if the millions of acres now given 
playing and singing. They also had several packs of cards, up to useless weeds and brush-wood can, as easily as Pro- 
and often played euchre and other games. Z 
There was not much total darkness; even on the 21st of | the cultivation of a timber which, it is not too much to say, 
December tiere was about four hours’ twilight. The moon |commands a market more steady and certain than that of 
was only away 10 days each month, when she would have | any other vegetable product, a great future is in store 
been of little use, and remained always above the horizon | for the landed property of that portion of the country, The 
for some days before and after full moon. The auroras | only important requisite, be says, for making such territory 
were not frequent or brilliant; o. resembled thin gossamer | more valuable than the best agricultural land, is a provision 
clouds lighted by the moon. he most important work | for securing reasonable immunity from conflagrations, and 
during the winter was the capture of bears and walrus, and | this is a matter in which stringent laws can do much, and 
in this the retriever ‘‘ Bob” was a most efficient auxiliary. | care still more, to promote the desired end. The principal 


fessor Sargent thinks, be transformed into nurseries for | 


On one occasion his zeal led to his receiving a hug from a} cause of forest fires is, it seems, the fall of sparks from | 


By diligent watchfulness, by being al- | locomotives umong the trees; next to thisis the carelessness | 
ways on the alert, and aided greatly by ‘‘ Bob’s” sagacity, | of hunters, or of charcoal or brush burners, while malicious 
sufficient fresn meat was obtained to last throughout the.| incendiarism is of rare occurrence. As a remedy against 
winter. In May the men were busy making sails for the | the first danger, he advocates the compulsory use of spark- 
boats and preparing for the attempt to escape southward as | arresters on all locomotives, while the accidents which arise 
soon as navigation was possible. The weight of the boats| from the other causes can be very much diminished by 
made it impracticable to drag them for any distance over | systematic removal of brush-wood and fallen twigs, whic 
the ice. There were no means of undertaking sledging ex-| soon become as dry as tinder, and spread a fire rapidly 
peditions, but the state of the ice up the fiords showed that | through the woods.—American Architect. 
much exploring work might be and 
that a considerable extent of coast line could have been ex- . 
amined by traveling purties. } MAGIC PORTRAITS. 

On the 21st of June the party took their last meal in the | One of our readers, an able chemist, Mr. C. Wideman, 
but, and, leaving six bottles of champagne in the hut for any! has recently sent us a curiosity in the way of engraving. It 


bear before it died. 


MAGIC PORTRAITS. 


one who might call, launched their boats and made sail for the | is a square piece of transparent glass in which absolutely | 
south. The circumstances of their meeting with the relief | nothing can be seen, even on the closest examination. Lf} 
expedition have already been reported.—London Times. the glass be breathed upon, so as to cover its surface with 
- — moisture, a face like that shown in the a its ap- | 

sind . | pearance. Assoon as the moisture leaves the glass, the imag 
FOREST FIRES. disappears. Mr. Wideman has explained to us how this 

A REMARKABLE paper was read at a recent meeting of | curious effect may be obtained, and it is as follows : 

the Mussachusetts State Board of Agriculture, by Professor | At piece of glass is obtained similar to that used for mak- 
C. 8. Sargent, upon the importance of devising some means | ing mirrors, The glass may be transparent, tinved,or silvered; | 
to prevent the forest fires which every year lay waste | that makes no difference as to the final result. Then a small 
thousands of acres of land, covered with valuable timber, | quantity of fluorspar is placed in a porcelain capsule and | 
in every State of the Union. During the year 1880, accord- | moistened with sufficient sulphuric acid to make a liquid | 
ing to the Census returns, the loss of property by forest | thin enough to write with. With this liquid and a quill pen | 
fires in Pennsylvania alone was more than three million dol- 
lars, and even in the small manufacturing State of Massa- 
chusetts it was over one bundred thousand dollars in the 
same time, while the actual destructive effects of such con 
flagrations, actording to Professor Sargent, far from being 
confined to the mere waste of a given amount of salable 
timber, extend through a long series of years, during which 
the charred soil is slowly recovering its capacity for pro- 
ducing another growth of wood. The succession of crops 


well cleaned glass. In about five minutes, or ten at the 
most, the glass is to be washed in common water and dried 
with arag. The plate will then be ready, and it will only | 
be necessary to breathe upou it to see the figures that have | 
thus been traced make their appearance. 
A little practice will show the exact time necessary to | 
leave the fluid lines on the glass. ‘Too long a biting of the) 
acid would be accompanied by so deep an engraving of the | 
upon land which has once been burned over is very inter-| glass that the lines would always be perceptible, even On | 
esting. In the case of a forest of white-pine, the most | the dry glass.—La Nature. 
valuable timber that we have, many years elapse before any > 


tree-growth whatever springs up on the scorched surface. MYSTERIOUS WELLS 


The vegetation which first appears consists of low herbs, par- | 
ticularly the so called tire-weed,” whose light seeds will} the neighborhood of Shiraz, on a hill an hour’s ride to | 


germinate even in the poorest ground. As successive| the northeast, the traveler comes upon some wells which | 


rowths of this decay, and vegetable mould accumulates, | would also seem to date back to the days of the Great King, | &¢e. 


lackberry vines and raspberries make their appearance, | for the labor involved in their constraction certainly points | 
springing from seeds brought by birds, and later the|toadynasty more magnificent in its undertakings for the | 
birches and mountain cherry-trees, sheltered in their early | royal pleasure than either the Parthian, the Sassanian, or the 
stages tv the shade of the vines and shrubs, obtain a foot-| Arab. Near the top of this very precipitous hill, with no 


hold. These are short-lived trees, but they serve to protect | trace of masonry to mark the site of fort or palace, there | rected to the merits of 


the ground, and as they decay are succeeded by oaks and | yawns an opening, perfectly rectangular, about eight yards 
maples, which retain possession of the territory for an inde \ by six, which is the mouth of a well going straight down | 


finite period. The annual fall of their leaves steadily en-| into the bowels of the mountain. 


e IV. MEDICINE AND HYGIENE.— Malaria. By 


fired at the mouth of one of these wells with a view of dis- 
turbing the siesta of the pigeons who flock thither at the 
noontide heats, the noise made by their wings, at first very 
loud, gets. gradually fainter, as though the birds were es- 
caping through some lateral galleries. They certainly betake 
themselves in some manner away from the perpendicular 
shaft without coming out at the upper mouth, though there is 
no evidence to prove that their exit takes place through either 
of the other two wells. The labor expended on the boring 
of these wells must have been enormous. If the object was 
merely to secure the water supply for some fort which origi- 
nally crowned these heights, one cannot see why a shaft 
twenty-four feet by eighteen, and so accurately cut, should 
have n required. ere they indeed wells, or were they 
intended as s for the sudden exit of troops from 
some fortress built here to hold the plain in awe? In the 
latter case, some sort of spiral staircase would necessarily 
have been attuched to the walls of the shaft, of which at the 
present day no trace remains. Unfortunately for science, no 
traveler has yet visited Shiraz sufficiently enterprising to go 
down the 400 feet of perpendicular side with rope or ladder. 
Curious relics of bygone times might certainly be found at 
the bottom, but without a proper windlass and better ropes 
than those now made in Fars, the risk of a broken neck 
would cool the ardor of the most venturesome antiquary ; 
and so, up to the present, the pigeons alune enjoy the sight 
of the secret treasures which possibly lie at the bottom of 
these astounding shafts. As we have said before, there is 
now no vestige of building left on the bill to indicate in any 
way the date of their construction, nor is there any inscrip- 
tion apparent on the sides of any of the wells to aid us in 
our investigations. Tradition, as usual in Persia in the case 
of anything out of the common, ascribes the work to Sulei- 
man ibn Daéfd and his Jinns.—Saturday Review, 
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